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SERIES HK® QUICK-CONNECTIVE rr 
TWO-WAY SHUT-OFF 
COUPLINGS : 1 


FLUID LINE CONNECTION 
OR DISCONNECTION 


HANSEN i | 


INSTANT AUTOMATIC FLOW 


OR SHUT-OFF 


Instantly shuts off both sides 
of line... prevents /oss of 
liquid, gas or pressure 


MM When Coupling is disconnected, identical 
valves in both the Socket and Plug provide instant 
shut-off ot gas or liquid. To eliminate leakage 
or spillage during disconnection, the Coupling 
is so designed that shut-off takes place before 
the Plug separates from the Socket—and before the 
seal of the Socket itself, provided by the Socket 
O” Ring, is broken Quick-Connective Fluid Line Couplings for 


In reverse, when Coupling is connected, the “O COMPRESSED AIR ¢ HYDRAULIC FLUIDS 
Ring in the Socket completely seals Coupling 

WATER « VACUUM « STEAM ¢ GASOLINE 
ACETYLENE « REFRIGERANTS ¢ OXYGEN 
OIL *« GREASE « COOLANTS « LP-GAS 


fore valves release flow of fluid from both sides 
f line—thus eliminating possibility of spurt of 


gas or liquid during instant of connection 


Available in brass or steel with female pipe 


thread connections from sg” to 12” inclusive— Write for the Hansen Catalog 


ilso up to |” in stainless steel 
Here is an always ready reference when you 


want information on couplings in a hurry 
Lists complete range of sizes and types 

of Hansen One-Way Shut-Off, Two-Way 
Shut-Off, and Straight Through Couplings 


SINCE 1915 : QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN 


4031 WEST 150th STREET 





THAT ISN'T EXACTLY WHAT YOU WANT 
BECAUSE IT HAPPENS T0 BE IN STOCK? 


You'll be glad to know that Hanna Cylinders, custom With Hanna Service emphasis is placed on ‘“‘When do you 
built to your exact requirements of bore, stroke, mount- need it?” You'll find we can ship according to your schedule. 
ing, and rod end can be shipped in a time comparable 


to stock cylinders. For top quality, custom built cylinders at prices and 


deliveries competitive to less suitable “‘stock”’ cylinders, 
There are important advantages to you in this Hanna service: call us or your nearby Hanna Representative. He is 
You get the exact diameter, stroke, mounting, and rod end listed in the Yellow Pages under “Cylinders” and in 
you want—there’s no need to accept a larger or smaller Thomas’ Directory. 
bore or substitute mounting style. ’ 


Hanna cylinders are as economically priced as most ‘‘stock’’ 
cylinders and are a far better value in the long run. 
it will give you details on 


Hanna can deliver several cylinders as promptly as one or Hanna-Powr Cylinders and 
two because we are not limited to a fixed stock. Hanna-Flo Valves. 


Hanna Engineering Works 


1741 Elston Avenue * Chicago 22, Illinois * BRunswick 8-2710 


July, 1961 ‘ircle 63 on Reader S 





NES 
<> er 


4i¢]-1- 14> 


Yai fiers @ 
@ TOP SEALING EFFICIENCY 
@ HIGH DENSITY @ WEAR RESISTANT @e CUSTOM COMPOUNDS 


INJECTION MOLDED O-RINGS 
- «» give better service in any application 


‘ 
\4 


rh MR QUAD-RING 
give uperior sealing per 
formance in hydraulic and 
pneumatic applications 
either static or dynam 
our lipped design 

the rolling effect 

found with O-rings, there 
by eliminating the common 
failure lhis 


xclusive design features 


piral twist 


uur flexible sealing lips and 
mits installation with 
@ POSITIVE 
SEALING UNDER 
ALL CONDITIONS 
@ ELIMINATES ear 
ALL SPIRAL 
TWIST FAIMURE 
@Frour 
FLEXIBLE SEAL 
ING SURFACES ; 
@ LOW FRICTION of positive seal 
INSTALLATION ing when you use QUAD 
@HIGH DENSITY @RUBBER COM RING SEALS in all your 
INJECTION POUNDS TO FiT 
MOLDEL APPLICATION installations 


: squeeze, reducing fri 
breakout force and 
QUAD-RINGS can 
made out of rubber 


compounds which exactly 


match the application. You 


can be sure « 
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O-RINGS OR PROTOTYPES BY KOTOKAST 


SEALS for Every Requirement! 


KAPSEALS® 


KAPSEAL 


LONG LIFE LOW FRICTION SEALING 


The KAPSEAL® is a Teflon® boot which is used 
in combination with a standard O-Ring to give 
superior sealing performance and eliminate breakout 
friction. It comes in two styles, KIN and KEX 
KIN is used in applications when the 1D of the seal 
is the sealing surface, while KEX is used when the 
OD is the sealing surface 

A seal of this nature was needed for applications 
which involved long periods of time on stand-by or 
in storage, as well as applications requiring continu 
ous, non-failing operation. Tests lasting over 4 mil- 
lion cycles give a good indication of the KAPSEAL's 
potential. 


“. PROTOTYPES 
by KOTOKAST 
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HIGH QUALITY, ECONOMICAL 
PROTOTYPE RUBBER PARTS 


CLOSE TOLERANCES Tolerances are identical with 
that will be found on standard production parts 

FAST SERVICE Usually it will take only hours from the time 
the order is received to produce twelve prototype parts 
ising Prorotypes by KoToKast 

ECONOMY This is the 
ducing prototype parts there is 

NO LIMITATION -Prorotyres by Korokast has been suc 
cessfully applied to a wide variety of designs ranging 

i simple washer to intricate molded parts 
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most economical method of pro 
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APPLICATIONS UNLIMITED 


DEPENDABILITY UNLIMITED 


Meeting engineering demands for 20 
years has meant continual upgrading 
for the Greer Accumulator. Today’s 


reliability, safety and service are 


the result of this unmatched field 
and operational experience. 
Engineering application and 
service are available from any 

of the 23 field offices, distributors 
or factory personnel. 

Bring your engineering 

problem on standard 
accumulators or special 


adaptations to Greer. 
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NEW CONDENSED CATALOG COVERS 
ANCHOR HYDRAULIC HOSE 
ASSEMBLIES AND RELATED FITTINGS 


a 

~ 
~ 
Anchor's completely new condensed cata 

log—No. 61S—shows the most compre 

hensive line of hydraulic hose assemblies, 

hose, couplings and related fittings for 

fluid power transmission 
In the Hydraulic Hose section are de 

scriptions of Anchor Super-Spiral 4 Ply 

and 6 Ply Wire Wrap Reinforced High 

Pressure hose; High Pressure Three Heavy 

Wire Braid hose; Styles CHX and LHX 

High Pressure Two Wire Braid hose, Styl 

C (SAE 100R2); Medium and Low Pres et 

sure One Wire Braid hose, Style F (SAI “a 

100R1): Hi-Burst Two Rayon Braid hose 


(SAE 100R3); Standard Two Rayon Braid S : USABLE COUPLINGS 


hose; Spiral Wire Low Pressure Suction , ; 

hose (SAE 100R4); and High Pressure 

Two Wire Braid hose for Non-Flammable | ae 
Hydraulic Fluids (Phosphate Ester), Style 

C75. 

Anchor Hydraulic Hose Assemblies with | TWO AUTOMOTIVE TYPE WRENCHES 
Anchor Pressed-On Couplings for unex 
celled dependability, longer life and peak ee 
performance on virtually all fluid power pee fa ae aes (a Hne Sap 
applications are shown with their respec 7) . % ; +p 
tive hose styles 

Anchor Reusable Couplings for high, A QUICK, SURE, LEAKPROOF CONNECTION 
medium and low pressure use with Two 
and One Wire Braid Rubber Covered hose 
and Hi-Burst and Standard Two Rayon Engineers and operators rely on these 
Braid Hose are described In addition, easily applied, streamlined Anchor 
Anchor Duloc Couplings, for use with ; . 
Styles QW (SAE 100R5) and Style QWR -- Clamp-Type Couplings for fast, emergen- 
hose; and Anchor Clamp Type Couplings . : cy repair and field service, as well as 
which attach easily to Wire Braided or Ray C : ; original equipment application. 
on Braid hose are also included SS . 

Anchor Fittings are described and illus- | Designed to accommodate normal var- 
trated, and include Adapter Unions, 37 iations in hose, they can be applied in 
Flare Straight and Angle Adapters and the field with no tools other than a pair 
adapter unions; Pipe Fittings: SAE Straight ; 7 of automotive-type wrenches, and once 
Thread “O” Ring Boss Type Fittings wha 4) . A a > 

Anchor 4-Bolt Split-Flange “O” Ring ; ‘“ applied, provide a sure, safe, leakproof 
Head Clamp Type Couplings for use with ie ot / connection that will remain intact up to 
three wire braid, two wire braid, one wire a the burst point of 2 and 3-wire braid 
braid, Hi-Burst two rayon braid, standard ; hose 
two rayon braid, and suction hose spiral i 
wire are pictorially described, with illus Anchor Clamp-Type Reusable Cov- 
trations of available flange stems in straight, plings are supplied in high, medium or 
oS Mh 30°, 45°, 60°, 6714°, and 90° low pressure styles, for 3-Wire, 2 Heavy 

Anchor 4-Bolt Split-Flange Pressed-On | Wire, 2-Wire, 1-Wire, and Hi-Burst 2. 
Hose Assemblies for 4 Ply and 6 Ply Super- | - Rayon Braid Hose, as well as Spiral Wire 
Spiral Wire Wrap Reinforced hose, three | Andy Anchor says: Suction Hose. 
wire braid, two wire braid, one wire braid, | “The Anch a 
and spiral wire suction hose are also in aay tpt a aiitied - care rs arog Write for Catalog No. 304. 
cluded, together with flange stem styles pod ap? plats oom, in the tipdrauiie 

A  Deaqgoues par Anchor Freon Hose As field. He will welcome an opportunity 
semblies and angle couplings are covered, : 
together with specifications. Anchor Hy- to Ratp you wih your 
draulic Steering and Power Steering Hose hydrovlic plumbing 
Assemblies and Automotive Hose Couplings problems. @ 
are also described. A 

Copies of the new Anchor condensed 
catalog—No. 61S—will be sent, on letter- 
head request, by writing Anchor Coupling >» 4 
Co. Inc., 341 North Fourth Street, Liberty . 340 North Fourth Street, Libertyville, Ill. 
ville, Tilinois —" Branch Plants: Dallas, Tex., Plymouth, Mich. 
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MARVEL 


FOR DEPENDABLE PROTECTION 


Synclinal 
SUMP TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 
100 G.P.M. 


PIPE SIZES: 

m1 1 14" —2"—2%" and 3. 
CONNECTIONS: 
Coupling—Male Nipple. 


BY-PASS VALVE: 
Not Available. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic 
Fluids and Water. 








Tandem 
Synclinal 
SUMP TYPE 


Designed to supply requirements for 
greater filtering area where 
installation of two or more single 
units are not possible due to 

space limitations in tank. 

PIPE SIZES: 

Ym —1 "14" —2"—2%" and 3. 
CONNECTIONS: 

Coupling—Male Nipple. 

BY-PASS VALVE Not Available. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and all types of Fire-resistant Hydraulic 
Fluids and water. 








Bonded 
SUMP TYPE 


CAPACITIES: 
10—20—30—50 and 75 G.P.M. 


PIPE SIZES: 

1"—1%4"—14"—2" and 2%". 
CONNECTIONS: 

Coupling—"O”" Ring—Male Nipple. 
BY-PASS VALVE: 

Available with or without By-Pass 
Valve. 

For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubrieants and 
all types of Fire-resistamt Hydraulic Fluids. 


HYDRAULICS & PNEUMATICS 





SYNCLINAL FILTERS 


on all hydraulic and other 
low pressure circulating systems 


Synclinal 
LINE TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 
100 G.P.M. 


PIPE SIZES: 

1-14" —14"—2"—2)," and 3’. 
BY-PASS VALVE: 

Not available. 


OPERATING PRESSURES: 
Up to 80 p.s.i. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic 
Fluids and Water. 





Bonded 
LINE TYPE 


CAPACITIES: 

10—20—30—50 and 75 G.P.M. 

PIPE SIZES: 

1°—14"—14"—2" and 2%". 
MOUNTING BRACKET: All sizes 
are available with provision for 
mounting bracket, (also for Flange 
connection with mounting bracket 
provisions) if desired. 

BY-PASS VALVE: 

Available with or without. 
OPERATING PRESSURE: 

Up to 250 p.s.i. 

OPERATING TEMPERATURES: 
Up to 300° F. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and ail types of Fire-resistant Hydraulic 
Fluids. 





IN-LINE 
FILTER 


CAPACITIES: 

Up to 60 G.P.M. 

PIPE SIZES: 

(at both inlet and outlet) 
4°—1"—14," and 1%" NPTF. 
1%6-12, 1%-12 and 1%-12 J.1.C. 
FLANGE CONNECTIONS: 
1%" and 1%" 

BY-PASS VALVE: 
Available with or without 
By-Pass Vaive. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and all types of Fire-resistant Hydraulic 
Fluids. 


July, 196! 


QUALITY —All Marvel Synclinal Filters are designed and constructed of the 
highest quality materials and workmanship to insure maximum protection on 
all hydraulic and other low pressure circulating systems. They Meet J. I. C. 
Standards. 


DEPENDABILITY —The dependability of Marvel Synclinal Filters is attested 
by the fact that—OVER 900 Original Equipment Manufacturers install them 
as standard equipment. 


EFFICIENCY —Filtering media in all Marvel Synclinal Filters is Monel wire 
cloth and available in mesh sizes of 20-30-40-50-60-80-100-150 and 200. Stain- 
less wire cloth in these sizes supplied on specification. Before fabrication into 
Marvel Synclinal Filters, all wire cloth is subjected to rigid inspection at our 
plant to assure the utmost in filtration efficiency. Only selected top quality wire 
cloth is used. 


EASY MAINTENANCE—All Marvel Synclinal Filters can be cleaned easily 
and thoroughly ‘“‘on the spot” in a matter of minutes, resulting in the equiva- 
lent of a brand new filter, ready for another long period of efficient and de- 
pendable service. 

Line type filters operate in any position and may be serviced without dis- 
turbing pipe connections. 


IMMEDIATE DELIVERY 


A phone call will start your shipment on its way TODAY! 














For Further Information, 
Wire, Write or Phone 


MARVEL ENGINEERING COMPANY 


7227 North Hamlin Ave. + Chicago 45, lilinois + Phone JUniper 8-6023 
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Please send me information on Marvel Filters as indicated. 
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(Cl kine Type [) Tandem [] Fire Resistant Fivids [_] For Water 
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-SURGEPRUF ° 


hydraulic components 
reduce replacement 
time, give longer 


service! 


Whatever the product, installation 
or application, use Surgepruf 
hydraulic components if you want 
the best! Surgepruf Non-Skive 
Hose and Shur-Lock Reusable 
Couplings reduce replacement 
downtime by offering fast, easy, 
on-the-job replacements. Surge 
pruf Non-Skive Hose eliminates 
the need to remove outer rubber 
cover. Shur-Lock Couplings may 
be reused by removing old hose 
and reassembling on a new one 
Together they provide one quick, 
simple assembly without man 


drels or special tools 


Surgepruf “Swaged-on” assem- 
blies can be supplied in any di- 
mensions for any application you 
name! Low, medium, medium- 
high and high pressure assemblies 
will be provided to your exact spe- 
cifications. Each is factory-assem- 
bled to speed-up replacement, 
each will provide the finest leak- 
proof seal with no braid exposure. 

All Surgepruf hose meet SAE 
Hydraulic Standards for working 
pressure and burst requirements. 
Hose temperatures range from 

-40°F. to plus 275°F. The com- 
plete selection of Surgepruf hy- 


draulic components — Shur-Lock 
and “Swaged-on” assemblies, re- 
usable couplings, hose, adapters 
and connectors — are available 
nationally through your local 
Alemite Company and leading In- 


dustrial Distributors. — 
(Hama) 
<a @ 


ALEMITE 
Sw STEWART-WARNER 


CORPORATION 


Dept. AG-71, 1850 Diversey Parkway, Chicago 14, Ill. 
In Canada: Stewart-Warner Corporation of Canada, Ltd. 
Belleville, Ontario 
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Years of Fluid Power 
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Report No. 11,400 From Oilgear Aaplteatien- ies Files 


HOW OILGEAR ELECTROHYDRAULIC SERVO-VALVE-CONTROLLED DRIVES AIM ASROC™ MISSILE 
LAUNCHERS IN RESPONSE TO LOW-POWER SIGNALS FROM SHIPBOARD DIGITAL COMPUTERS. 


*ASROC (Anti-Submarine ROCket)— the Navy's deadliest, integrated, anti- 
submarine weopons system — consists of 4 major parts: an underwater sonar 
detection device; an electronic, digital, firecontrol (aiming) computer; a 
“pepper-box™ type, 8-missile launcher; and ASROC missiles. Within seconds 
after sonar detection of a hostile submarine, the computer charts its course, 
speed, and range — correlated with the ASROC-equipped ship's course, speed, 
The resultant computer signals command the launcher to traverse and 
elevate instantly to accurate “‘aim™ position, and continue to “track” from 
subsequent computer command signals. The ship commander merely pushes a 
button to fire either rocket-propelled, homing torpedos or depth charges 


PROBLEM: Power and control for both the traverse and 
elevation drive systems to “aim’”’ ASROC missile launch- 
ers in response to direct, low-power, electrical command 


! 


and roll 


*“®@ @as 


Official Photos — U.S. Navy. Actual launcher performance data is classified information. 


ABOVE: ASROC missile launcher being checked at U.S. Naval Ordnance Plant, York, 
Pennsylvania. Arrows indicate traverse (A) and elevation (B) Power-Poks. INSET: ASROC 
launcher ready to fire aboord U.S.S. Norfolk. Each of the 8 cells serve as missile 
stowoge mogozines ond launchers — al! traverse as ao unit. . . each over/under pair of 
cells elevate individually. 360° launcher traverse is possible, but a quadrant is blocked 
to protect ship's superstructure. Missiles weigh about 1,000 Ibs., ore about 15 ft long 
Launcher base sketch, right, approximates position of Oilgear Drives 


SOLUTION: With Oilgear’s experience in meeting the 
speed, control, and precise turret and gun performance 
requirements for U.S. Army tanks, howitzers, and anti- 
aircraft guns — this missile launcher application was a 
“natural” for Oilgear ANY-SPEED Drives — and the 
alert, accurate response of Ojilgear’s Electrohydraulic 
Servo-Valve-Controlled, Two-Way, Variable Displace- 
ment Pumps. Amplified signals up to 5-watts actuate 
drive controls. Cushioned, full-speed drive reversal. These 
small, rugged, Oilgear ANY-SPEED Pump and Motor 
Drives easily convert output from constant speed elec- 
tric motors into the exact, required traverse and elevation 
speeds, direction, and torque . . . even under high overload 
conditions. An automatic feedback control compensates 
for load, voltage, or viscosity changes to accurately main- 
tain computer-selected speeds. Torque transmitted auto- 
matically increases or decreases to a point just sufficient 
to overcome resistance. There’s no “wire-drawing,” or 
bypassing of fluid to generate heat or waste power. Both 
systems are totally enclosed, automatically protected 
against overload, pressure and flood lubricated to assure 
long, dependable, maintenance-free, service life. 


signals from a digital firecontrol computer. 


REQUIREMENTS: 1. High traverse and elevation speeds 
in either direction, with shockless reversal, to bring 
launcher “‘on target” — rapidly. 2. Fast, accurate con- 
trol response for high-speed “homing.” 3. Precisely 
controlled, low variable speeds for “tracking.” 4. Entire 
drive and control systems to occupy a minimum of space 
within the launcher base. 5. Dependability — “‘no time- 
out permitted” — a rigid requirement for fleet use. 
6. Unitized assemblies preferred, to facilitate installa- 
tion and replacement. 
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Drive Systems for Missile Launchers 


Oilgear engineering and equipment has solved innumer- 
able “‘problem drives.” Users of Oilgear ANY-SPEED 
Drive and Control Systems in the paper, marine, food, 
chemical, pharmaceutical, primary metals, metalworking, 
textile, rubber, and other industries — as well as the 
military ... agree that — “for the lowest-cost-per-year . 
it’s OILGEAR! 


For practical solutions to YOUR rotary or linear drive and 
control problems, call the factory-trained Oilgear Application- 
Engineer in your vicinity. Or write, stating your specific re- 
quirements, directly to... 


THE OILGEAR COMPANY 


Application-Engineered Fluid Power Systems 
1564 WEST PIERCE STREET © MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code — 414 








A DESIGN CONCEPT... The peo- 
ple at Martonair in England have 
worked out an analytical approach to 
circuit design that they call the Cascade 
System, because each sequence is initi- 
ated by the preceding one. Although 
the article on page 65 shows how the 
system is used to work out a pneumatic 
system, it’s equally useful to design 
electro-pneumatic, hydraulic, and full 
electrical systems. The article is based 


on common components, but the author 


points out that further simplifications 
could be made with special components 
incorporating several functions. 

If you think this is only a theoretical 
method, the photo illustrates how it has 
been put to use. It shows a wire form- 
ing machine which produces different 
shapes for holding automobile head- 


linings 


from editor to reader 


CLASH OF SYMBOLS... If you still have trouble with circuit 
diagrams using ASA symbols, chances are you don’t understand 
the reasoning behind them. Once you do, you'll probably wonder 
why you ever spent time drawing symbols that looked like the 
real component: ports, adjusting knobs, bolts, and all. The article, 
How to Read Circuit Diagrams on page 90 tells what the symbols 
mean and how you can use them effectively in working out cir- 


cuits. 


ON THE LEVEL . . . When is a spark plug not a spark plug? 
Answer: when it’s an electrode, sensing water level in a non- 
separator type accumulator bottle. Many methods have been 
used to sense water level: magnetic floats, mercury switches, 
float switches, pressure switches. J. M. Grimstad Co. found 
a better and simpler way when they mounted an ordinary auto- 
motive spark plug in a fitting which connects to the accumulator. 
A series of these, acting as electrodes, sense water level and actu- 
ate the system’s pumps or high and low level alarms. The tech- 
nique is described in Controlling Accumulator Water Level. 


VALVE FLOW FORCES... Fluid rushing through a valve 
causes unbalanced flow forces. In mobile equipment valves, these 
forces create a “fifth position” that inhibits the operator's feel. 
These forces are important in designing servovalves too, because 
the valve’s position depends on a balance of forces. In his article 
on page 81, Howard Harrison discusses how 3-way valves are 
affected. 


ERA OF VERTICAL FLIGHT .. . Two situations point to the 
need for aircraft which can take off and land vertically, and fly 
at speeds to 400 mph. In limited wars, air bases close to the fight- 
ing would be an advantage. These would not be suitable for long 
range transports. With increasing civilian transportation, there 
will be a need for more, smaller air terminals to supplement large 
fields far from metropolitan centers. These are the reasons back 
of the Hiller VTOL development described on page 108. Dating 
back to 1953, the tilt-wing aircraft has now completed 20 success- 
ful flights with wing angles up to 50 degrees. 
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The stock shelves at FRoss include 
more different air valves than any 
other stock shelves in the valve world 





50 Million Cycles in Tests Control Cylinder Speed 


Ross Goldmodel. A lightning fast, base mounted Speed Control Valve. The adjustment screw 
valve with its solenoid immersed in oil to run directs air through an orifice that’s engineered 
cool for long, long life. Full JIC. 3-way, 4-way to give fine shadings of control at either high 
and 4-way 5 port models. !4” through 114”. or low flow rates. 14” through 114”. 


Does a Big Valve's Work Especially for Tough Duty 

“Headline Series’. Highest capacity valve- Ross #100 series. Rough, tough jobs call for 
size for valve-size of any valve we've seen. this valve which can pass most dirt and 
Use a smaller, economical inline valve to do a foreign matter with no trouble. Few moving 
bigger, more expensive valve’s work. Fast. parts and short poppet travel makes it 
S-way, 3-way, 4-way. !4” through 11%”. especially wear resistant. 


FOR OTHER ROSS VALVES SEE SWEET’S PRODUCT DESIGN FILE 


The most complete line of air controls in the world 


OSS oPERATING VALVE COMPANY 
105 E. GOLDEN GATE e DETROIT, MICHIGAN 
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ADEL...offers you single source 


responsibilit 


for precision hydraulic power pumps 


CONSTANT DISPLACEMENT 
GEAR TYPES WITH ELEVEN 
DIFFERENT GALLONAGE OUTPUTS... 
DESIGNED FOR 1000 PSI! SERVICE 
WITH RATED CAPACITIES OF FROM 
1.4 TO 47.55 GPM AT 1800 RPM 


* Pumps operate at higher speeds than most 
competitive units and permit use of smaller 
pumps and motors for a given horsepower 
requirement, thus reducing initial cost. 

Precision-built for long, trouble-free The unusual drive design of the impeller gear 
minimizes wear between the gear and end plates. 
Pumps are self-lubricated. No grease fittings 
to service and no external drain required. 


vice under the most severe 
operating conditions, they exceed the 
requirements for a low cost, efficient 


power source. Highest volumetric ; te : 
Special shaft seal assures positive sealing, 


and hydraulic efficiency —rugged 
ty—only two moving parts—the 
er assemblies, which roll together 


ninimum wear and horsepower loss. 


eliminates packing difficulties. 

Precision gear type construction makes a 
quieter operating pump. Ratio of volume 
output to pump size unusally high. 


The Pumps With Maximum Operating Efficiency Over The Years 
Let ADEL be your single-source for precision hydraulic equipment 
Write for pump brochure containing complete specifications. 


£ Manufact 


PRODUCTS 
DIVISION 


urers of Industrial & Marine Hydraulic Contro/ Equipment 


1444 WASHINGTON AVENUE, 
HUNTINGTON 4, WEST VIRGINIA 


RIBUTOR N PRINCIPAL ree 
AND CANADA 


A DIVISION OF GENERAL METALS CORPORATION 
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Check these reasons why 
Ohio Drawn-Welded. is your best buy 


OHIO is your most complete source for drawn-welded 
tubing—from %" to 7%’ OD, from .028 to .344 wall thickness. 


OHIO has the most modern welded tube mills in operation 
today, backed up with 25 years of experience in the 
production of quality welded steel tubing. 


OHIO DRAWN-WELDED is a guaranteed product 
of Ohio Seamless Tube, SHELBY, OHIO, U. S. A.., 
capital of steel tube production since 1890. 


At OHIO, welded and seamless tube production is 
integrated. The same practices, craftsmanship and facilities are 
employed to complete the processing of drawn-welded 
as we use On our seamless product, which is 
world-famous for its reliability. 


Check OHIO DRAWN-WELDED on your next tubing 
order for economy, dimensional accuracy, super finish, 
strength. You’ll see why it’s the best buy. 


Representatives in principal cities. Check: THOMAS’, 


MacRAE’S, CONOVER-MAST, FRASER’S, SWEET’S FILE. 


Division of Copperweld Steel Company 
SHELBY * OHIO 


Seamless and Electric Resistance Welded Stee/ Tubing * Fabricating and Forging 
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NEW 
DOUBLE-ACTING, 10,000 P.S.I. 
50, 75, 100, 150 TONS, HEAVY DUTY 
BORES: 3%”, 4%", 5%", 6%" 


NEW [VOS-SERIE 


DOUBLE-ACTING 
10,000 P.S.1., 8, 15,25 TONS 
BORES: 14”, 2”, 24%” 


New OTC 
10,000 p.s.i. 


NEW [WOrsERIES| Hydraulic 
eo ag Cyl i nders 
), 30,50 TONS 


BORES: TWO 1] 
TWO 2”, TWO 24% 


CENTER 
HOLE 


@ PRECISION BUILT, POWERFUL, 
COMPACT, LIGHTWEIGHT 


@ THE FIRST ADVANCES FROM 
OTC’S NEWLY FORMED “PRECI- 
SION HYDRAULICS DIVISION’ 


OTC 10,000 P.S.1. hydraulic cylin- 
ders open new possibilities in “hi- 
pressure” designing by meeting 
high force requirements with com- 
pact, lightweight components 
Cylinders are precision built for 


CENTER 
HOLE 


SPRING RETURN dependable, continuous perform- 


ance. Choice of stroke length and 
standard or tie-rod extension 
mountings for YD, YDS and 
YDT series cylinders. Requests 
for quotations invited. 


10,000 P.S.! 
17%, 30, 50 


New two-stage and single-stage 
10,000 P.S.1. hydraulic pumps and 
power packages also available. 


SPRING RETURN 
7-9.500 P.S.1 
4,7, 10, 20 


= Tome WRITE FOR FREE 


ENGINEERING DATA 
FILE CATALOG 


PRECISION HYDRAULICS DIVISION 


OWATONNA TOOL CO. 
710 Cedar St. - Owatonna, Minn. - Cable: TOOLCO 


SstAr 
e* ce, 


DESIGNERS AND MANUFACTURERS OF QUALITY HIGH PRESSURE HYD 
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Address your letters to: The Editor, 
Hyprautics & PNEUMATICS MAGAZINE, 
812 Huron Rd., Cleveland 15, Ohio. 


Standards for 
O-ring flanges 
TO THE EDITOR: 

We are designing equipment in- 
cluding hydraulic lines to 1500-psi 
oil, in lengths to 300 feet. 

We need standards on JIC or 
SAE O-ring flanges for this type of 
duty. If you have records of sup- 
pliers, or of standards sheets, we 
would appreciate any information. 

WARD E. SQUIRES 
Project Engineer 
Todd Shipyards Corp. 
Seattle Div. 

Seattle, Wash. 

We have referred you to a man- 
ufacturer who makes pipe flanges. 
Perhaps readers have further sug- 
gestions about available standards. 


Slipper-type pump 
TO THE EDITOR: 

With much interest we read your 
notice about “The Slipper-Type 
Pump for Automotive Hydraulics”, 
in your issue of October 1960. Is 
it possible to get more details of 
this type of hydraulic pump? 

LANGEN & CO, 
Dusseldorf, West Germany 

We suggest that you write direct- 
ly to Mr. H. M. Clark, Thompson 
Ramo Wooldridge, Automotive 
Hydraulics, 34201 Van Dyke, War- 
ren, Mich. 

Mr. Clark described this pump 
in his paper at the National Con- 
ference on Industrial Hydraulics, 
in October. 


Fluid Power education 
rO THE EDITOR: 

While I was overseas on mili- 
tary service, | came across a copy 
of your magazine. Now back in 
the U.S.. | am interested in fluid 


Continued on page 1/6 
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Compare the natural sealing ability of 
leather packings with various different 
materials. You'll find a great many 
advantages not possessed by other 
well-known types of packings. 


MECHANICAL In designing hydraulic-pneumatic 
LEATHERS equipment, you can—for example— 


benefit from these fine features of 
in Design leather packings: 
. : e@ low coefficient of friction—less than 
Engineering half of rubber 
tensile strength—3000 to 3500 p.s.i. 
do not score or abrade—will polish 
metal surfaces 
temperature range from —320°F to 
+200°F 
can be stored indefinitely— exceed 
government specifications for shelf 
life 
pressure range from vacuum to 
100,000 p.s.i. 
variety of impregnations available, 
including wax, plastic, Thiokolf 
rubber, molybdenum disulfide, and 
impregnates for special service 
Oil (high or low aniline), water or 
water-oil emulsion, air or gases, fire- 
resistant phosphate ester fluids and 
PH Range from 3 to 8 will not harm 
Garlock leather packings. 
In any of three leather tannages— 
BITAN*, Chrome, or Oak—Garlock 
can furnish all shapes, sizes, and de- 
signs of leather packings. Molded 
Cups, “U” Packings, ““V’’ Packings, 
Washers, Gaskets, Discs, Flange or 
Hat Packings are some of the more 
Garlock Mechanical Leathers are naturally tougher, offer commonly specified types. Sizes range 
design advantages not found in other packing materials, from \<” O.D. leather washers for 
needle valves to 99” O.D. ‘“‘U” Pack- 
ings for heavy duty hydraulic service. 
For more information contact your Gar- 
lock representative at the nearest of 
our 26 sales offices and warehouses 
throughout the U. S. and Canada. Or, 
write for Catalog AD-186, Garlock 
Inc., Palmyra, N. Y. 


GA RR IL. 


Canadian Div.: Garlock of Canada Ltd, 
Plastics Div.: United States Gasket 
Company. 

Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


tTrademark, Thiokol Chemical Corp. *Registered Trademark 
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A 


words 
about 
Couplers 
from 
Earl F. Bruning 


Fourteen years ago those of us who were most concerned 
saw that before the art of hydraulics could fulfill its most 
extravagant promises, there would have to be found a simpler 
way of connecting fluid lines. It would have to be a precise 
way, too, because in handling fuels and liquids in the years 
thead, no spillage or air inclusion could be acceptable. 


At The Bruning Company, we believe we have a family of 
quick-disconnect couplers that is definitely superior, exhibit- 
ing very low flow resistance and turbulence, and with operat- 
ing pressures from 6,000 to 10,000 P.S.I. and up. 


The Bruning line of couplers is the broadest in the industry. 
Models can be furnished for nearly any fluid medium, ranging 
from simple hydraulic fluids to the most exotic liquids and 


fuels—even under extreme temperature conditions. 


Types include self-sealing and open-flow, self-locking and 
slip-joint, and various models for connecting and disconnect- 


ing under pressure 


Because we have become specialists in this field and enjoy a 
remarkable degree of employee coopera- 
tion and enthusiasm, we have been able 
to price most of our couplers substantially 


below competitive models 


Please let us know your application 
specifications so that we can send you 


1 sample Bruning coupler 


UNING 


COMPANY 


LINCOLN, NEBRASKA 


Phone — HE 5.3511 * TWX —Li 8151 
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power. Is there any college or 
technical school in California that 
has a course in hydraulics? I am 
specially interested in aircraft hy- 
draulics. 

I would also like to know: 

@ Have you any list of makers 
of small hydraulic pump- 
and-motor units? 

@ Makers of single- and double- 
acting cylinders. 

ALEX BRADFORD 
Box 22 
Goleta, Calif. 
We suggest you contact the col- 
leges and technical schools indi- 
vidually and also the National 
Fluid Power Association which 
has made a study of fluid power 
education. There are very feu 
courses in fluid power, other than 
Fluid Mechanics, being given. 
We are sending sheets from our 
January issue—listing manufactur- 
ers of air and oil cylinders. Most 
of them make both single and 
double acting. Makers of aircraft 
cylinders are indicated. We have 
also suggested manufacturers of 
pump-motor uni's. 


High-pressure, 
low-flow booster 
TO THE EDITOR: 

We want a very small hydraulic 
pump, to be used on a rig for test- 
ing pressure gauges. The gauges 
are tested on pulsating pressure up 
to 4 cps. Maximum delivery of 4 
gpm is all that is required at over 
5600 psi, which is the pressure of 
the pump which we have, or at 
16,000 psi, which is the pressure 
we would like. Air intensifiers are 
made in this country, but their 
volumes are insufficient for our 
purpose. 

C. R. A. GRANT 

Governing Director 

Barnet Instruments, Ltd., Technical Div 
The Bury, Codicote, Hitchin, 
Hertfordshire, England 

To do pressure testing up to 
16,000 psi, you're probably going 
to have to use some type of inten- 
sifier similar to the one which you 
mention. Names of booster manu- 
facturers have been sent. vvv 
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Reduce loss from leakage due to brittle seals, cut second set in another hydraulic oil, for 70 hours at 300 F each. 
downtime needed for seal replacement. Extend the life of your The O-rings in the Solnus oil (above, /eft) retained their flexi- 
Buna N and neoprene packings and seals with quality Sun _ bility. Other rings (right) turned brittle as the oil robbed the 
Solnus oils. In a special test for oil-seal compatibility, Sunoco rubber of its plasticizers. In addition to keeping rings flexible, 
researchers immersed a set of O-rings in Sun Solnus oil, and a_  Solnus oil restores flexibility to brittle rings already in service. 


SUNOCO keeps seals from snapping! 


Sun Solnus oils provide the exact qualities you want in good 
hydraulic oils, including extended life of your packings. 
They’re job-fitted by men who know what the job entails . . . 
backed by the service you have a right to expect. See your 
Sunoco man... or write to Sun Oil Company, Phila. 3, Pa., 
> Dept. AH-7 In Canada: Sun Oil Company Limited, Toronto 
BENAY Pras By and Montreal. 
THE BEST saan OF ALL 


PIONEERING PETROLEUM PROGRESS FOR 75 YEARS 


July, 1961 Circle 134 on Reader Service Card 17 








Each month HYDRAULICS & 
PNEUMATICS surveys readers for 
their experiences and opinions in 
fluid power design. 


e@ What improvements would 
you like to see in fluid power 
components? 


So far as components are con- 

cerned, everyone wants greater 

. reliability and less leakage. In- 

ore Varnish and Sludge Deposits creasing use of exotic liquids 
9 end Manual Cleaning makes it difficult for component 


manufacturers. It isn’t good prac- 


e No M 
e No More Flushin 


: a sa oeatet” - —— tice to make components compati- 
e No More Accumulation of Dirt 


ble with all fluids. We should 

stick to one problem at a time. 

Design the components for a single 

service and stick to it. Then make 
it the best for that service. 

Fil life up to a year eliminates usual 2 Higher pressures are a must. 
iter lite U . [ : . 
draining, refilling of systems. New seal materials are becoming 
frequent draining, available to permit higher pres- 


ds, rust, 


ow Oil Filters trap dirt, act sures, especially where non-exotic 


TYet fl : 
end rac resins . . - al solid pena y fluids are used. One particular seal 
snd keeps your hydraulic system oe material to make big news this 
: aning condition at all times. seedlhcater year is solid polyurethane elas- 
| life, reduced wear and co tomer. It will definitely be a break- 
s down time and lower - vECLAIMER through in certain high pressure 


ing you continuous @quiP> Complete oil re applications. 


tion. Hy- laiming. Removes 
ment operation with increased producti ne claim CAO we os 
- ynit sensitivity depends upon a ciea ‘ile impurities: molt DENIS 4 
em ee atin earee ae from ol pa a Appleton Engineering Co 

tem. HILCO Hytlow , tain much fluids by heat-vacuum Appiascn Enginontes 

enter the system and retain ‘ A 
il from the 
ch enters the oF . Y 
: ation. Obtain the full capacity and economy 
ning condition with HILCO. ee ee ee 


ortable models. They can be draulics is for dynamic seals for 


top 
this means longer 0! 


aiecaston hence, les 


maintenance costs giv 


sy> 

n as they 
§ the moisture wh 
ahere and from condens 
nt by keeping it in top run 


’ in stationary oF P : ‘ ‘ ‘ ‘ 
ae ut interrupting equipment operation. translating motion in high-temper 


a 
of your equipme 
Hydraulic Oil Fi 


hooked into hydraulic systems with 


eo SEE FOR 
keeps Y 


ature systems (400 F and up), yet 
youRSELE HOW HILCO | suitabie at —65 F also. 
R. ASHBY 


our Hydraulic System Clean... Design Engineer 


The Bendix Corporation 
North Hollywood, Calif. 





We are distributors of fluid 
power components. Our customers 


enn have made a number of sugges- 


Recommendations at no Oblig 
tions for improving currently 
available fittings. 

High pressure, flared tube fit- 
ting are often requested by AN 
numbers. There are a number of 


ANADA UPTON BRADEEN Jame 


Continued on page 20 
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COMPACT CONTROL VALVES 


FEATURING 


Moly-Impreqnated 


“O”’ RING SEALS 


ONE BIG PROBLEM with miniaturized pilot pressure-operated 
control valves of sliding spool design has been the 

“‘o"’ ring sealing. Seals adequate to hold|up to 200 psi line 
pressures created too much friction for reliable 

spool shifting at low (20 psi) pilot pressures. 


THE SOLUTION is moly-impregnated ‘‘o"’ rings. The addition 
of small amounts of molybdenum to conventional 

“‘o"’ ring molding compounds creates an astonishing 
self-lubricating effect. Moly-impregnated ‘‘o’’ rings seal most 
effectively, yet offer almost negligible friction. The result 

is a tight, tiny little valve that requires just a breath of 

pilot air to control line pressures to 200 psi. 


This exclusive Modernair development means that 
you can design compact, lightweight low-pressure systems 
to control even the biggest fluid power actuators. 


2 & 


Model BV 4058 Model BV 4-20208 
Piiot Operated Button Bleeder 


“te 





a 


Todo 


Mode! BV 4-0606 B 
Double Solenoid 


Height — 3” 
Length — 4%,” 
Width — 1%" 


It's an example, too, of Modernair’s ‘‘EnginAlRing’’—a 
continuing policy of bringing you greater value through 
product improvement, at no increase in cost. 

Prices on the improved valves shown here are exactly 
what they were in 1958! 


For better value all down the fluid power line, 

why not check Modernair’s complete 1961 catalog of 
cylinders, valves and accessories? For your free copy, 
write us or call your nearest Modernair Sales and Service 
Dealer (see your phone book yellow pages). 


Modena? CORPORATION 


_® Vetener 


— 400 Preda Street - SAN LEANDRO, CALIFORNIA + Phone: LOckhaven 2-6485 
5007 Brookpark Road - CLEVELAND 34, OHIO + Phone: SHadyside 9-6393 


Copyright 1961, 
Modernair Corporation 
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MEMBER NATIONAL FLUID POWER ASSOCIATION 
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IMAGINATION 
FOR SALE! 


UNIVERSAL 
HYDRAULICS 


DIVISION HOLAN 


4°: 
W 
Pp 


20 


CIRCLE OF POWER 


UH-designed swivel assures a 
“circle of power” for an aerial 
lift by carrying two high pres- 
sure hydraulic lines, tank line, 
air line, and seven electrical 
lines from base to rotating su- 
perstructure. Operator in aerial 
bucket has complete freedom 
and flexibility of movement, can 
rotate 360° continuously. Some 
machines have only limited rota- 
tion in either direction. Whether 
your hydraulic problem is com- 
plex or commonplace...call or 
write UH today. 


>00 BE | LER 
ILLOUGHBY, 
HON E 946 

142 eader Servic 





CORPORATION 


AN items, particularly reducing 
unions, that are not available from 
some the major industrial fitting 
manufacturers.. Our customers 
would like to have a greater varie- 
ty of fitting configurations avail- 
able to them. 

In the high pressure, flareless 
type fitting, it is possible to as- 
fittings with the 
This causes 


semble some 
sleeve in backwards. 
trouble including the loss of ex- 
pensive hydraulic fluids. Why isn’t 
there a fitting with a sleeve which 
can be inserted either way into 
the tube nut without danger? 

G. AVON, JR 

Manager 


Ronval Industrial Supply 
Mishawaka, Indiana 


Higher efficiency, smaller size, 
lighter weight, longer life at all 
temperatures is what we need 
hydraulic pumps and motors. Since 
our applications are almost entire- 
ly aircraft, missiles, and air trans- 
portable equipment, all of the 
above factors are critical. 

Vv. SIMBULAN 

Senior Engineer 

Stewart-Warner Corp. 

Indianapolis, Ind 


Hydraulically speaking, our 
chief preoccupation at New York 
Shipbuilding is with nuclear sub- 
plants. 
pumping problems are threefold. 
In descending order of importance 


marine Therefore. our 


they are: reliability, noise, and 
size and weight. 

Since the hydraulic system fur- 
brawn for the sub- 
marine, it is imperative that we 
make these muscles as completely 
dependable as we can. This means 
that we must improve the reliabil- 
ity of all system components, in- 
cluding, of course, pumps and mo- 
tors. 

To a great extent, the effective- 


nishes the 


ness of the submarine is measured 
by its ability to remain undetected. 
Indeed, her very life may depend 
require 
quieter pumps and motors. In this 
area of pump development lies the 


upon it. Therefore, we 


greatest opportunity for improve- 
ment, particularly in the reduction 
of structure-borne noise. 

The advantages of size and 
weight reduction are obvious. Less 
weight means more speed and 
greater maneuverability. Smaller 
size means more room for pay- 
load or other vital gear. 

We have achieved a delicately 
balanced compromise wherein re- 
liability, quietness, and compact- 
ness have been combined to an 
optimum degree. We cannot, gen- 
erally speaking, degrade either of 
the other two characteristics for 
the sake of improvement in the 
third. For example, we cannot im- 
prove noise characteristics at the 
expense of reliability. Nor could 
we tolerate a lighter, more com- 
pact pump which generated sub- 
stantially more noise. Essentially, 
we want to eat our cake and have 
it too. We’re looking for quieter 
more reliable pumps and motors 
in lighter more compact packages. 

Gc. E. KREJCI 
Design Engineer 


New York Shipbuilding Corp. 
Camden, New Jersey 


There has been quite a bit of 
agitation for the use of silicone 
oil instead of silicate esters in air- 
borne military equipment both for 
cooling and for hydraulic systems. 
The lack of lubricity of silicone 
oil is tough on wearing parts, and 
on both static and dynamic seals. 

C. STEMMER 
Process Design Engineer 


General Electric Company 
Utica, New York 


Pneumatic and hydraulic valves 
could be improved by making them 
less complicated and easier to 
work on. I have worked on some 
foreign valves that are simpler and 
less precise than ours, and yet give 
the same results. If American 
valves were made as simple as 
possible with close tolerances, it 
would make them easy to main- 
tain and troubleshoot. 

Make valves so that they are 
interchangeable with other com- 
pany’s valves, unless they are for 
a particular application. If valves 
of standard useage were inter- 


changeable, there would be no 


Continued on page 22 
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Caterpillar selects Koppers piston and sealing rings for 
use in the world’s largest single engine crawler tractor. 


A brute of a tractor for brute force jobs, Caterpillar’s D9 Series 
E Tractor applies a 335 HP engine which combines the versa- 
tility and economy of diesel power with the power boosting 
efficiency of a turbocharger. Traditional Caterpillar durability 
is built into every part. And in the power shift transmission 
sealing rings, chrome plated malleable iron compression rings, 
crankshaft seals, and steering control seals, that durability spells 
K-O-P-P-E-R-S. 

Says Caterpillar: ““The D9 Tractor is ruggedly built for long life 
under the most severe operating conditions. In addition, special 
attention has been given to insure the production of a power 
plant that is easy and economical to operate and maintain. On all 
these counts, the Koppers rings and seals we have selected meet 
our requirements of quality and dependability.”’ 

Write today for 8 page brochure on metallic sealing rings to: 
Koprers Company, INc., Piston and Sealing Ring Department, 
6007 Hamburg Street, Baltimore 3, Maryland. 


PISTON & SEALING RINGS 


Engineered Products Sold with Service 
] 


CRANKSHAFT SEALS: Appli- 
cation of aconformable step 
seal ring (specially designed 
for Caterpillar) establishes 
a permanent crankshaft 
seal, reliable for the life of 
the engine. 


COMPRESSION RINGS: De- 
pendable rformance at 
the most critical point in the 
combustion chamber is as- 
sured by chrome plated 
malleable iron rings. 


VN 
\e\ 


TRANSMISSION SEALING 
RINGS: Specially designed 
metallic sealing rings trans- 
mit fluid power to the rotor 
and actuate the clutches of 
Caterpillar’s dramatic new 
power shift transmission. 


STEERING CONTROL SEALS: 
Caterpillar’s new design 
steering control requires a 
rotating, high pressure seal. 
Piston ring type seals estab- 
lish simplicity, reliability. 


Ss 








PUMCUPS 


outlast ordinary 
packings 


af 


e in hydraulic and pneumatic mechanisms 
e in reciprocating pumps 


With Darcova Pumcups...regard- 
less of wear, pressure keeps Pum- 
cups hugging cylinder wall 


Operating costs go down and efficiency goes up when Darcova Pumcups 
go in! Here’s why 
@ Pumcups outlast other packings at least 3 to 1, based on actual 
reports from users 


e Fluid slippage is virtually eliminated, because Pumcups operate 
at full efficiency throughout their entire life 


e Maintenance costs are reduced, because you have fewer replace- 
ments, less downtime. 


Available in three textures—hard, medium and soft. Also in regular 
or 100% nylon composition. Size ranges from %” to 20”. For all the 
facts on Darcova Pumcups, write for Bulletin 5903. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 15, Pa. 


TRADE MARK 


problem on spare parts or service. 
If one company did not have parts, 
you could always go to another. 
In this way the valve companies 
do not have you depending on 
them, and they would not be so 
independent. Of course, this would 
not apply to valves made for a 
particular application. 

Also I suggest having a board 
or independent laboratory to test 
valves and pumps, to make sure 
they perform as advertised. This 
group could be called upon for 
information regarding pumps and 
valves. In this way you will not 
have to depend on what salesmen 
tell you. We have run into this 
problem many times in the past, 
changing from one company to an- 
other and then finding that the 
unit does not live up to what it 
is supposed to. 

D. HUFSEY 
Hydraulic Engineer 


Wheaton Plastics Co. 
Mays Landing, New Jersey 


I would like to see hydraulic 
manufacturers standardize on some 
type of flanged connections for 
hose, pipe, and tubing for larger 
size units. I think all hydraulic 
equipment manufacturers should 
improve their service facilities and 
the quality of their equipment be- 
fore it leaves their plants. Then 
field corrections will not have to 
be made. 

F. O’CONNER 
Chief Engineer 
American Machine & Metals Corp 


Tolhurst Centrifugal Div. 
East Moline, Illinois 


Contamination requirements 
have virtually eliminated all but 
300-series SS with fluoro com- 
pounds for seals and hoses. Only 
one or two companies have made 
any effort to manufacture com- 
ponents other than valves and fit- 
tings. There is a need for accumu- 
lators, pumps to 2 gpm at 4500 
psi, and other components. 

z. CHAPMAN 
Design Engineer 
Lockheed Missile & Space Div. 


Sunnyvale, California 
vvyv 
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NOW! MATCH THE PRESSURE REGULATOR TO THE JOB 


LARGE... SMALL... FOR REGULATING AIR, STEAM, WATER, And they’re sensitive—they detect minute variations in flow 
LP GAS, ACETYLENE, AND SOME OILS — Watts has the right rate, control them accurately with minimum pressure drop, 
pressure regulator to control them all precisely. yet offer maximum flow capacity. 


Watts pressure regulators are compact, designed for the There’s a complete line of regulators for air, ranging from 
job. No jury-rigging needed. Nor do you have to settle for a ¥g” to 1”, with or without gauges. Conveniently-located Watts 


bulky, high-priced regulator designed for an entirely different distributors ship from stock on receipt of your order. 
application. WRITE FOR FREE TECHNICAL CATALOG. 


\ 
FILTERS = \ 
REGULATORS \ YOUR SAFE SPECIFICATION 
LUBRICATORS \ 


Watts Regulator Company, Industrial Division, Lawrence, Mass. 





Photo courtesy Custom Canners, Atlanto 


SERIES 3600 MAHBRV “4 


supply high 

viscosity liquid 
sugar in canned 

soft drink operations 


® OUTPUT CAPACITY: 40-300 GPM @ PRESSURES TO 100 PSI 


The Potter & Rayfield liquid sugar system installed for Custom Can- 
ners, Inc., producers of canned soft drinks, uses Roper Series 3600 
MAHBRV #4 as the pumping component. Specification of a Roper 
unit for the system was made to handle the 10,000 SSU viscosity of the 
50% inverted liquid sugar at 60°F, and lower, temperatures. The in- 
stallation requires consistent output at slow pump speeds. Batch-type 
production means intermittent pump service, but the unit still handles 
some 1500-3000 gallons per day. In addition, unloading, transfer to 
storage, and movement of syrup to mixing vats are handled by the 
Roper pump, which is connected to a 1800 rpm, 74% hp motor. Stand- 
ard, specially modified, and custom Roper units serve original equip- 
ment in a wide range of industries — marine, process, chemical and 
petroleum. A Roper can serve the needs of your equipment also. 


Balanced Construction — Reliable Production 


© Axial Hydraulic Balance of the gears provides vibration-free operation, 
smooth, pulsation-free output. 

© Gear Construction includes special machining for tooth forms to insure cor- 
rect meshing and efficient displacement. 
induction Hardening of steel shaft at bearing and packing surfaces means 
longer, maintenance-free service 
Four High-Lead Bronze or chrome-iron bearings give balanced support and 
maintain proper alignment for the helical-type pumping gears. Sleeve bear- 
ings are heavy-duty bronze. 


For information about your specific pump needs 
contact your nearest Roper dealer 
Send for new 16-page Series 3600 catalog 


Dependable pumps 


since 1857 
COMMERCE, GEORGIA 


HYDRAULICS, INC. 








WESTERN PLANT 
MAINTENANCE SHOW 


July 18-20 


Pan Pacific Auditorium 
Los Angeles 


ASTM MEETING ON AEROSPACE 
HYDRAULIC FLUIDS 


Aerospace Applications for Hydrauli: 
Fluids & Test Methods, Technical 


Committee N, Committee D-2 
August 2-4 


SantaYnez Inn 

Pacific Palisades, Calif. 

For further information, contact 

M. L. Fickel, c/o Maledco Engineer- 
ing Corp., 731 West Wilson Ave., 
Glendale 3, Calif. 


1961 CRYOGENIC 
ENGINEERING CONFERENCE 


August 15-17 


Univ. of Michigan 
Ann Arbor 


SAE PRODUCTION FORUM & 
ENGINEERING DISPLAY 


Combined SAE Farm, Construction. 
and Industrial Machinery; Power 
Plant; and Transportation Meetings 


September 11-14 


Milwaukee Auditorium 


SAE A-6 COMMITTEE MEETING 


Aerospace Hydraulic & Pneumatic 
Systems & Equipment. 


Week of September 25 


Ramada Inn 
Phoenix 


SAE AEROSPACE 
ENGINEERING & 
MANUFACTURING MEETING 


October 9-13 
The Ambassador 


Los Angeles 


FLUID POWER SOCIETY 
ANNUAL MEETING 


October 18 


Sherman Hotel 
Chicago 


NATIONAL CONFERENCE ON 
INDUSTRIAL HYDRAULICS 


October 19-20 


Sherman Hotel 
Chicago 


NFPA FALL MEETING 
October 24-26 


Sheraton Hotel 
Philadelphia 





FREE THIS VALUABLE BOOKLET 


Packed with 24 pages 
of data 

on new ways 

fo more economical 
more productive 

Fluid Power! 
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Exactly how do Boosters save space, weight, air, cut costs, 
increase efficiency, reduce maintenance? How do they pro- 
vide smooth hydraulic power (up to 10,000 psi or more) from 
your shop air and maintain pressure without heat generation 
or additional power consumption? Exactly how and where are 
Pressing Stamping ; : 
Shearing Marking they now being used? The whole absorbing story is told in 
Punching Crimping color—along with full information on available models, dimen- 
Welding Blanking sional data, pricing, etc.—in this new interesting booklet 
Riveting Clamping specially prepared for busy, time-short designers, engineers, 


Crimping Bending and production m 

en. Write today for your free copy. 
Embossing Molding . P ? y for y fi Py 
Feeding Testing 
Laminating And similar 


compresing ———_sppiations MILLER FLUID POWER 


For prompt personal service, call our 
Engineering Dept. at Porter 6-3400 DIVISION OF FLICK-REEDY CORPORATION 


Bensenville, tll. Call ‘‘collect,’’ person 7NO17 York Road, Bensenville, IIlinois 
to person (at our expense). 


You can use Boosters to 
particular advantage in: 





AIR AND HYDRAULIC CYLINDERS - ACCUMULATORS 
COUNTERBALANCE CYLINDERS + BOOSTERS 





‘Mach 2’ Air Valve Gives 12 Millisecond Response 


Oscilloscope tracks valve action from O to full flow at 150 psi 


Twelve milliseconds is the time required to energize the solenoid coil, actuate the 
pilot valve, and bring the main poppet of a “Mach 2” air valve into fully open posi- 
lo record the instant response that eliminates lag in air-automated 
operations, a Crescent® “Mach 2” 4-way air valve was tested by the American 
Laboratory, Los Angeles, California. A camera located over the oscilloscope screen 


tion at 150 psi 


(Fig. 1) photographed the response action. Tests were made with a 12 volt DC 
coil in the de-energized position, poppet No. 1 in the closed position, and a system 
pressure of 150 psi. The graph (Fig. 2) was drawn from a photograph of the oscillo- 
scope screen. The curved line in the lower section of the graph indicates the time 
required to energize the coil and actuate the pilot valve. The heavier line, above, 
is the oscilloscope’s registration of the increase in pressure as poppet No. 1 moved 
from closed position to full open position where 150 psi line pressure was reached. 


Total elapsed time is 12 milliseconds. 


iPS! AIR PRESSURE 


: + 


ee MAIN POPPET OPENS 


time taken to energize 


actuate pilot vaive 


15 0) 
N MILLISECONDS 
(Fig. 2) 


Corresponding results on AC current 


Tests were run, also, on AC voltages and 


seconds if the peak of the sine wave is 
not caught. Thus, the response time of a 
“Mach 2” air valve on AC voltage is 
from 12 to 24 milliseconds. This fast ac- 
tion is positive assurance against lag in 


identical fast response was registered 
when coil actuation began at the positive 
peak of the AC 
wave length of AC 


sine wave. As indicated 


in Fig. 3 current operations where instant response is im- 
perative — sorting, counting, discarding 


sub-weight containers, spot welding, etc. 
High speed PLUS dependability 

The fast response of “Mach 2” air valves 
is attributable to original design advances 
that also dramatically improve endur- 


is approximately 16 milliseconds in du- 


4 coil 
age has reached approximately 85% of 


ration will not energize until volt- 


capacity. The energized period represents 
5% of the sine wave or 4 milliseconds. 
srefore, additional milliseconds will 
idded to response time up to 12 milli- 
ance. These new air valves are rated at 

1000 cpm continuous duty, and cycling 
speeds to 2100 cpm have been main- 
tained for intermittent periods of 20 min- 
utes. Control of coil heating and drastic 
reduction of friction in the solenoid and 
pilot valve sections are essential for this 
kind of performance. The extremely 
short stroke of the “Mach 2” solenoid 


plunger (3/32” — approximately the 
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(Fig. 1) 
thickness of a nickel) fractions the time 
the coil is energized; heat generation 
drops and response is stepped up. Coil 
life is guaranteed for a minimum of 100 
million cycles. 

Friction drastically reduced 

In the pilot valve, a tiny ball seats on 
“O” rings at both ends of a pilot car- 
tridge. The ball moves freely, indepen- 
dent of the seals. There is no “O” ring 
drag on the pilot plunger because it re- 
quires no seals; where there is no friction 
there can be no wear. The main valve 
seats seal on “O” rings, and metal shoul- 
ders take the shock 

in such a way that the 

*“O”’ ring seal is 

merely kissed by the 

seat in the sealed posi- 

tion. As the rings are 

only minutely flexed, 

they do not fatigue or 


lose their resilience. PILOT CARTRIDGE 


Write for your “Mach 2” catalog 


The 12 millisecond response and long 
service life of “Mach 2” pilot operated 
air valves are sound recommendations 
for the installation of thes field proven 
units. They are available ‘VA to %4” 


pipe_sizéS. For your “ rt 


catalog 


Angeles 58, California 


——" 


‘Mach 2" 4-Way Valve 
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WALTER MILLER 
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REXDALE, ONTARIO 
Tel. CHerry 1-9128 
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keeping up with design, application, methods 


New Developments at the Design Show 


Under the polished covers and fresh painted housings of neu 
products shown at the Design Show in Detroit were some fascinat- 
ing new design concepts. Here are some that intrigued H&P editors. 


@ High Torque Air Motor— 
Five elongated pistons which drive 
through eccentrics on the output 
shaft are part of Humphrey Prod 
ucts’ new air motor design for low 
air consumption, high starting 
torque, and low inertia. Valves for 


the pistons are timed by a cam. By 


eliminating connecting rods and 
using aluminum pistons with only 
Yg-in travel, inertia is kept low. 
The motor requires 20 cfm per hp, 
has 14 [lb-ft starting torque, and 
can run at speeds to 5000 rpm. 
Six sizes range from 3 through 


24 hp. 
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AIR MOTOR'S five elongated pistons are arranged radially and drive against eccen- 


trics on the output shaft 


@e 10,000-psi 
Among components for very high 


Cylinders 
pressures shown by Owatonna 
lool were cylinders with bore 
sizes of 11%, 2, and 2% inches. 
The design shown has a metallic 
rod wiper-scraper, heat-treated al- 
loy steel 


piston rod whi h is 


owrrerryerrerrrer 
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ground and polished to 10-15 
micro inch finish, and heavy wall 
cylinder shell bored and honed to 
10-15 micro inch finish. A twin 
cylinder design with a threaded 
center hole permits running a rod 
or cable through the center be- 


IW 


tween cylinders. 
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10,000 PSI TIE ROD CYLINDER seals with V-Rings on the rod and cylinder. Push 
capacities are 8, 15, and 25 tons with I'/2, 2, and 2!/2-in. bores 


@ Seal Developments—Among 
products exhibited by Internation- 
al Packings were rubber cups with 
a Rulon (filled Teflon) covering. 
This gives better wear with lower 
friction. 


e Plastic Magnets—Using 
barium ferrites impregnated in 
plastic, Lisle Corp. has designed 
very compact magnets for installa- 
tion in small hydraulic tanks, such 
as those on mobile equipment. In 
the design shown, the back plate 
forms the north pole and each 
magnet strip forms south poles 


(sy) (Us) (tj 
a ] 
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END VIEW OF MAGNET ASSEMBLY 
shows how plastic magnets can be as- 
sembled in compact package. 








giving a long magnetic field for 
chip collection. In another de- 
velopment, Lisle has applied an 
electrical indicator circuit which 
detects when a magnet needs 
cleaning. Air gaps vary from .008 
to .313 in. depending on size of 
chips to be collected. This is being 
used with constant speed drives 
and hydraulic test cells. 


@ Brazed Fittings—For high 
temperatures and pressures, Im- 
perial-Eastman showed a new 
brazed fitting which is easily dis- 
connected. It has a sleeve which is 
slipped over the tube end and 
brazed with a silver brazing ring. 
A nut which has been previously 


Continued on page 30 
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CONTROL VALVES 


up to 8 in. « 5000 psi 


Need more flow capacity than you can get with the 
largest sizes available in most valve lines? There’s an 
easier answer than resorting to costly multiple valving, 
or redesigning your system to suit flow limitations. 
Hunt builds valves in sizes up to 8 in., with air flow 
ratings of more than 32,000 cfm @ 100 psi pressure 
drop! In fact, you can choose from valves ranging in 
size from ¥% through 8 in.; 2 and 3-way, 4-way 2 or 
3-position; solenoid, remote-pilot or mechanically actu- 
ated; with a variety of optional mountings and features. 


If control of large volumes of air, oil, water, or soluble 
oil and water at pressures up to 5000 psi hyd. is one of 
your requirements, it'll pay you to talk to your Hunt 
representative. His specialized knowledge can save 

you hours and dollars. Call him today. 


For more information, write for Bulletin ellie @7 4d 4on lL ae ee hae) eae 
603. Address Hunt Valve Company, 
Salem, Ohio, Dept. AH-76l. VW, . | VW = —S, 


HUNT VALVE COMPANY DIVISION OF IBEC « SALEM, OHIO 
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No Bigger 
_ Than a Baseball... 


AIR-OPERATED VALVES 


Your need for air-operated valves in systems 
with limited space is answered here. Light 
weight . . . easy to install, these new AE Air 
Operated Valves are far more compact than 
any such units thus far offered. They’re 
designed for on-off use with 46, 4, ¥% or %¢ 
inch stainless steel tubing and for pressures 
up to 5,000 p. s. i. Your choice of either air- 


to-open or air-to-close designs. 


Complete information is offered in Bulletin 


361—yours for the asking. 


ITOCLAVE ENGINEERS, INC. 


2935 West 22nd Street * Erie, Pa. 


fer f High Pressure-High Temperature Equipment including: Valves * Fittings 
loaves + Reactors * Pumps + Compressors * Complete High Pressure Pockage Systems 
including Instrumentation and Controls 
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installed on the tube is then 
tightened onto the fitting, making 
a sealed joint between tapers of 
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~~ pe 
BRAZED FITTING makes a compact 


installation and permits easy disconnect. 


the sleeve and fitting. This makes 
a very compact installation and 
permits close bends. 


e@ Plug-in Solenoid—An encap- 
sulated solenoid which plugs in is 
a feature of Parker-Hannifin’s new 
air valve. The valve also plugs 
into a base which has an electrical 
connection box. Viton sealing 
eliminates problems which might 
be caused by phosphate ester com- 
pressor lubricants. Teflon washers 
act as bearings as well as back-ups 
and permit operation with very 
little lubrication. A seal between 
the valve and the base incorpo- 
rates five O-rings in one rubber 
assembly. 


4“ ‘ 
—~ CHECK RETAINER \-BAMELITE CHECK VALVE 


PLUG-IN SOLENOID of this air valve is 
completely encapsulated. Electrical con- 
nections are made in the base. 


\ check valve traps air in an 
accumulator to shift the valve in 
case of line pressure loss. This 
also makes valve operation inde- 
pendent of line fluctuations, and 
the valve operates at pressures 
down to 15 psi. The manual over- 
ride is not spring loaded. This 
prevents accidental operation if 
one man is holding the valve 
while another is working on the 
machine. 

Continued on page 32 













Logansport Machine Co., Inc. + 


Vy 


00-2 MILI 


100-6 ULTRAMATION CYLS 


100-1 AIR CYLINDERS 


V 


A cylinder doesn’t think but you do—and when 
you turn your thoughts to how a machine can 
perform, a lot of things can happen. 

The cylinder responds instantly when acti- 
vated, and does exactly what you tell it to do 
with pre-set adjustments. You can synchronize 
it with the motion of related machines or attach 
it to a moving machine. 
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It will produce almost any kind of motion— 
and do so without the use of complex mechanical 
contrivances! 

For more information about Logan products, 
just fill in the coupon below. 


[LOD CH V/ 


AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 


1 HYD. POWER UNITS 
TYPE AIR CYLS. 

AIR-DRAULIC CYLS 

AIR VALVES 200-4 é 
5 LOGANSQUARE CYLS 200-6 SUPER-MATIC CYLS. 

ABC BOOKLET 

CIRCUIT RIDER 
_CALCULATOR 

FACTS OF LIFE 


SUB-PLATE AIR VALVE 
1 CHUCKS 
PRESSES 


2 ROTOCAST HYD. CYLS. 
SERIES HYD. CYLS 
d 200-7 HYD. VALVES 


700 Center Avenue, Logansport, Indiana 


Please send copy of catalog 
NAME 
TITLE 


COMPANY 


ADDRESS 





Sealing Corrosives? 


Teflon’ Gaskets 
and “O” Rings 
Definitely Reduce 
Costs 


. last for the life of the connection 
even in services such as concentrated 
acids, alkalis or solvents (except mol- 
ten alkali metals). 


.. permit easy joint breaking without 
tearing or pulling—eliminate replace- 
ment cost and lost maintenance time 
for refinishing flange surfaces. 

.can be used again and again— 

assure decided savings where joints 
must be frequently broken for clean- 
ing and inspection. 
Reduce your corrosive sealing costs 
with John Crane Teflon Gaskets, “O” 
Rings and Back-Up Rings. They are 
available in a full range of types and 
sizes, envelope or solid, also specials 
to specification. Request Catalog 
P-327 for complete facts. 


Crane Packing Co., 6405 Oakton St., 


Morton Grove, Ill. (Chicago Suburb). 
In Canada: Crane Packing Co., Lid., 
Hamilton, Ont 


*DuPont Trademark 
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THREAD COMPOUNDS 


CRANE pn ie COMPANY 
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e Inline Filter—The sintered 
stainless steel element of Nuclear 
Products’ inline filter can be re- 




















moved without breaking connec- 
tions. Pressure rating is 3000 psi. 
Nominal filtration is from 7 to 
60 microns. 


e@ Precision Pressure Regula- 
tor—Accurate control at all flows 
up to the maximum for 4-in. 
pipe; freedom from hunt, hum, 
and chatter; and exact repeat- 


ability and freedom from drift are 


PRECISION PRESSURE REGULATOR 
has temperature-compensated spring to 
eliminate spring set. Use of primary air 
for control results in faster response. 


features of Norgren’s new preci- 
sion pressure regulator. It takes 
a 0-150 psi inlet pressure and 
regulates outlet pressure from 0-60 
psi. An automatic relief is built 
in. An extremely small pilot valve 
motion makes regulation highly ac- 
curate. All air is double filtered 
before it reaches the pilot valve. 


e Miniature Air Valves—One- 
inch diameter and two-inch height 
are the dimensions of Skinner 
Electric Valve’s new miniature 


Continued on page 34 
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this air valve leaks 





...1n one year! 


This valve leaks at a rate of about .003 C.F.M. or 15c¢ worth 
of air in a year: During its unlimited service life the loss will 
drop to even less. Numatics valves improve with service. 
Unlike poppet valves, there is no blow by. from intake to 
exhaust as the valve shifts. 


So what? 


You-pay 15c a year to get rid-of working resilient seals and 
the inevitable down-time that results from seal failure in an 
air valve, because the Numatics valve has no working sea/s 
Its stainless steel spool and. sleeve, fitted to mi/lionths of 
an inch, needs no working seals! 


Run it on any standard lubricant, or run it dry, the Numatics 
valve is the most reliable air valve on the market! 


Buy some! 


“ “ 
ike pro = = eric 
The lapped spoo! and sleeve ‘ 


it works, and works, and works! 


NUMATICS, Inc. 


Highland, Michigan 





LET’S TALK 
MANIFOLD 


FACTS ! 


The advantages of (Almo) mani- 
folds as opposed to other mani- 
folds are many. Their unique 
design offers complete flexibility 
in the mounting of take-offs and 
valves. Thus an Almo manifold is 
more adaptable to your require- 
Here are 3 features that 
effect performance, 


ments. 
definitely 
weight and size. 


ALMO* 


HYDRAULIC 
MANIFOLDS 


are hort as possible with ne 
recesses to collect 
i obstruct flow 


sharp 
() i 
"CONVENTIONAL | 
MANIFOLOS 


— 


ALMO ( 


) 


———————— 


Method of construction permits better 
tilization of area, smaller overall dimen- 
sions and fewer complications while 
aintaining correct channel dimensions 
d constant operating pressures. PS! 
ity is a built-in quality 
pos, fl 
O { 0 nO 
rx? ” 
=—, 
CUNVENTIUNAL 
MANIFOLDS 
section of flow lines 
er overall censtruc 
t than in comparable 


" i 
o 
e. 


ALMO CONVENTIONAL 
MANIFOLDS 


WEIGH THESE FACTS! 


Let us work with you in improving your 
product. Write for brochure 
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RECOMMENDATIONS 


*"THE UNIQUE 
FLUID criRCcUIT” 


ALMO 
MANIFOLD & TOOL CO. 


11472 KALTZ CENTERLINE, MICH 


FLUID POWER 
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valves. They have 1/16-in. pipe 
ports, and 3/64-in. orifices. They 
weigh 5 oz. compared to 144 lb 





for larger valves of the same ori- 
fice size. Spring loading in the 

rubber 
metal-to- 


valve compensates for 
shrinkage or swell. A 

metal stop limits rubber compres- 
sion and protects the seals. Con- 
nections can be made with \-in. 
tubing, and 1/16-in. fittings are 
supplied with the valve to adapt to 


this size line. 


e Air Lubrication—A new air 
line lubricator which works at air 
flows of only 0.1 scfm is the key 
to a new lubrication circuit devel- 
oped by Wilkerson. Connected in 
the circuit shown, constant pres- 
sure is maintained on the lubri- 
cator regardless of cylinder opera- 



































LUBRICATOR FOR LOW AIR FLOW 
is kept under constant pressure. It sup- 
plies lubricated air during both cylinder 
strokes. 


tion. On the extend stroke, lubri- 
cated air is drawn into the valve 





along with exhaust air from the 
cylinder. On the retract stroke, 
| lubricated air is drawn into the 
cylinder. In the alternate system 
| shown, there is no oil flow through 
| the valve during the extend stroke. 
@ Power Pack—A standard, 
pump 
load relief valve, solenoid control 


balanced vane with over- 
valves, oil tank, and electric mo- 
tor are combined into a compact, 
low cost pa kage on Vickers’ new 
power pack. It is also available 
without a control valve or with a 
manual valve. Pump capacities 
range from 1.5 to 8 gpm. Intermit- 


tent duty rating is 1500 psi. The 
electric motor serves as an end 
bell mounting for the other com- 
ponents, and as a mounting base 
for the entire package. 

Also new at the Vickers’ booth 
was a pneumatic actuator which 
can be applied to either the pump 
or motor of a variable speed, hy- 
draulic drive. The actuator can be 


POWER PACK incorporates pump, 
reservoir, electric motor and manifold 
control valves in low cost package. 


PNEUMATIC ACTUATOR which ac- 
cepts pneumatic instrument signals con- 
trols displacement in a hydrostatic trans- 
mission. 


controlled by variables such as 
pressure temperature, flow, speed, 
characteristics. The 
transmission can drive chemical 
metering pumps, transfer pumps, 
conveyor systems, and other sys- 
tems. Instrumentation signals of 


3-15 psi and 6-30 psi control the 
vvy 


or chemical 


actuator. 


Repeating 
Air Hammer 


A repeating air hammer, made 
by Heidrich-Nourse Co., Los 
Angeles, features internal valving 
on the order of a two cycle dou- 
ble acting cylinder. The machine 
is actuated by contact pressure of 
the tool on the work. When the 
hammer cylinder with the impact 

Continued on page 36 
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SEMI-ROTARY HYDRAULIC 
SLAVE UNIT MAKES 
THINGS... 


OVER A WIDE 
FIELD OF APPLICATIONS 


HESE double-acting units give semi-rotary motion up to 300° for single 
vane and up to 120° for double vane units with torques ranging from 
1,270 to 1,100,000 Ib/ins. at 1,000 p.s.i. Autoloc mechanical locking can 
be incorporated and shafts may project at either or both ends. Units can be 
arranged for foot or flange mounting. Normal maximum operating speed 
is 2 radians per second. 
This flange-mounted 


They have wide application in any field in which oscillatory angular motion 
semi-rotary slave 


is required and are particularly appropriate for the operation of plug valves, 
lends itself to many 


vanes, doors, stirring or agitating equipment, sand slingers, etc. 
uses, including 


This is just one group of a wide range of Lockheed hydraulic units of which operating stirrers 
full details will be sent on request. Lockheed engineers are always ready to for liquid and 
advise upon the use of units and devise schemes of hydraulic operation and semi-liquid products, 
control. and actuating plug or 


butterfly valves, 


LOCKHEED PRECISION PRODUCTS LIMITED 
INDUSTRIAL HYDRAULICS DIVISION where the unit can 
SHAW ROAD, SPEKE, LIVERPOOL 24, ENGLAND Hunts Cross 2/21 Telex 62394 


London Office: Automotive House, Great Portland Street, London, W.! Langham 2527 Telex 23446 


be flange-mounted 
directly on the 

valve body: many other 
such applications 


are easily arranged. 
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FINEST CUP PACKINGS 


Miller Hydraulic Cylinders . standardizing with MARSH 312 
CUP PACKINGS FOR 15 YEARS .. . for use in nearly 100% 
PETROLEUM BASE FLUID APPLICATIONS 


Mr. Frank Flick, President of Miller Fluid Power Division Flick-Reedy 
Corporation, has stated, ‘‘Applications of over 200,000,000 feet of 
piston travel with over 200,000,000 reversals have shown no 


measurable wear due to the inherent qualities of the leather.” 


Miller engineers say, “The self-regulating MARSH 312 Cup Seals 
result in minimum friction at all pressures . . . provide smooth, chatter- 
free operation eliminate pumping losses and heat generation .. . 


permit closely regulated feeds even when heat changes oil viscosity.”’ 


Since 1946 Miller has selected Marsh (Resin Impregnated) Leather 
Cups when working with petroleum base fluids, as their standard. 


If you would like information on how impregnated leather packings may 
answer your sealing problems — with air, gasoline,petroleum base fluids, 
synthetic fluids or water — WRITE, WIRE, OR PHONE 


rs COMPANY 


MAIN OFFICE AND FACTORY: 50 HUDSON ST., MUSKEGON, MICHIGAN 


SALES ee 10) Pork Ave 21055 Lorain Rd 2119 S. Atlantic Bivd 


OFFICES Chicago 45, |! es ee evelagg 26, Oh Los Angeles 22, Colif 
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tool is lowered, it stops on the 
work material. Further pressure 
pushes the tool into the cylinder 
to open the air porting. As long 
as contact pressure is maintained 
the hammer will repeat. It shuttles 
up and down, bouncing against a 
dead air cushion at the top of the 
stroke. The movement of the ham- 
mer opens and closes the porting 
at each end of the travel. Impact 
frequency varies from 3,000 to 
8,000 times per minute, depending 
on the applied air pressure. A 
depth stop may be set to limit work 
progress. When the depth is 
reached, the hammer action stops. 

A related series of single acting 
or one-shot impact presses are also 
produced. In these, the valve is 
external and is actuated after the 
tool is brought to rest on the work 
material. vvv 


The Fluid Power Society has 
been formed to further the 
development and use of fluid 
power. Membership informa- 
tion is available from head- 
quarters at 5595 N. Hollywood 
Ave., Milwaukee 17, Wise. 





@ Cleveland—Ever operate a 40.- 
foot, utility aerial tower? That 
was the fun and excitement to 
which Cleveland section members 
were treated at their May meet- 
ing. About 90 people attended the 
meeting. 

George Eckels, vice president 
in charge of engineering, Holan 
Corp., Cleveland, parked a truck- 
mounted, aerial tower outside the 
Cleveland Engineering Center and 
let one and all become experts at 
handling the utility tower. The 
demonstration was effective. Later, 
Mr. Eckels described in detail the 
hydraulic development of the tow- 
er. 

Fluid power is used extensively 
on the machine. A_ hydraulic 
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power swivel lets the tower ro- the ground or by remote control 


tate 360 degrees continuously. Two from the tower’s fiberglass work- USE THE COUPON 


ing bucket. System pressure is 


2000 psi. 
Ballots for electing officers for 
/ ¥. the coming year will be mailed BELOW FOR MORE 
t during June. New officers will as- 
sume their duties in September. 
e Minneapolis-St. Paul—The INFORMATION 


major order of business at a recent 

wetele meeting of this section was the 

cylinders raise the mast to its ex- election of officers for the coming 
tended height of 40 feet. The tow- year. The following men were 


er can be controlled either from Citeant oo eee 


ECONOMICAL 


BRIEF NOTES PYROGARDC 


OW ded of sbitoen a caked Gals Ga Gil Ue sey eo LWA AIKVN Va DAUD 
plained at a meeting of the American Society of Lubrication Engi- 


neers. Dr. D. Ramadanoff and J. J. Sherlock, National Carbon Co., 
Div. of Union Carbide told how the proper use of organic and in- 


organic additives can add many new uses to such seals. See ad on following pages 
ORGANIZE COMMITTEE ON REMOTE CONTROLLED VEHICLES ... 


Increasing need for technical information and data on remote con- 
trolled vehicles has lead to the formation of subcommittee XIX, Soci- 
ety of Automotive Engineers. Its task will be to collect information 





about remote controlled vehicles 


SEALS FOR 5000 PSi, 1200 F. Armour Research Foundation, Chicago 
has developed seals that have withstood pressures to 5000 psi at tem- 
peratures to 1200 F. These experimental static seals were made by 
impregnating strong metal fiber skeletons with soft filler metals. 


“SLIPPERY” RUBBER DEVELOPED .. . Quantum, Inc., a research labora 
tory, Wallingford, Conn., has developed rubber that is slippery, yet 
retains the elasticity and other desirable properties of natural or 
synthetic rubber. Significance of this development is the possibility 
of designing seals for rotary and reciprocating shafts that would last 


longer without lubrication 


ASA BOARD ELECTS SIMON ... Carl H. Simon, executive vice president 
and general manager of Darling Valve & Mfg. Co., has been elected 
to the Board of Directors of the American Standards Association for 
a three-year term. He will represent the valve and fittings industry. 


Mobil Oil Company, Room 2058C 
A Division of Socony Mobil Oil Co., Inc. 
150 East 42nd Street, New York 17, N.Y. 


BUSINESS BRIEFS 


DIAPHRAGM INDUSTRIES OPENS NEW PLANT .. . Diaphragm Indus- 
tries, Inc., Beverly, Mass., announces the completion of new design 
and manufacturing facilities. The company manufactures diaphragm 


and diaphragm assemblies for aircraft and industrial applications. Gentlemen: | am interested in learning 
how new PYROGARDC fire-resistant fluid 


can aid my operation. 


R. P. ADAMS CO. OFFERS NEW PRODUCTS. ... Shell and tube type heat 
exchangers will be offered by R. P. Adams, Buffalo, N. Y., in addi- 
ion to the U-bend and straight type tube designs the company now 


makes. 





NAME 

PARKER-HANNIFIN EARNINGS CLIMB... Third quarter earnings for the 
current fiscal year were $743.032 or 56 cents per share compared to 
$553,960 or 43 cents per share for the same quarter a year ago. 





POSITION 





COMPANY 
COOPER-BESSEMER BUYS PUMP, MOTOR MANUFACTURER .. . The 
Kline Manufacturing Company, Galena, Ohio was purchased by the 
Cooper-Bessemer Corp., Mount Vernon, Ohio. The Kline Co., manu- 
facturer of hydraulic pumps and motors, will operate as a wholly- 





ADDRESS 





CITY 





owned subsidiary of Cooper-Bessemer. Zone STATE 
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FOR IMPROVED PLANT SAFETY PLUS 


NEW, ECONOMICAL 


PYROGARD C 


FIRE-RESISTANT FLUID 





PYROGARD C 
he ips you protect your property ar d 
personnel against fire. Ignition resist 
ance is demonstrated here. Hydrauli 
oil (left) bursts into flame immedia 
while PYROGARD C (right) resists 


combustion when poured onto stee 


t 


plate heated to 1OO0F at right has 1000 } 
PYROGARD (¢ 
PSI. Wear is aln 





POSITIVE HYDRAULIC RESPONSE... 


Now, the makers of world-famous Mobil petroleum hydraulic oils bring 
PYROGARD C, a new fire-resistant fluid that offers positive hydraulic 

response pilus improved plant safety... at low cost. 
PYROGARD C fire-resistant fluid is a water-in-oil emulsion containing 
iddition agents. It’s been thoroughly field tested in actual 


ve excellent performance under conditions such as those 


press welders, furnace-door openers, ladle-tilting mecha- 


ip balers, and die-casting machines. 
najor benefits provided by PYROGARD C fire-resistant fluid are de- 
In addition you receive the help of experienced Mobil Engineers 
equipment. Their specialized know-how in the instal- 
nance of fire-resistant fluids will make the procedure 
the benefits of PYROGARD C fire-resistant fluid 


earest Mobil Representative. 





PYROGARD C fire-resistant 


fluid is highly stable even at higher-than-normal tempera PYROGARD C fire-resistant fluid has unusual 
tures—resists breakdown, foaming and water separation viscosity characteristics resists leakage at stat 

Keeps pump parts and screens free of deposits And with joints, yet gives rapid flow and response ¢ 

PY ROGARD C, water evaporation is retarded by a thin oil in the system. In apparatus above, a specia de 
skin that forms when the emulsion is at rest, yet readily signed “leak chamber,”’ introduced into hydrau 


emixes when fluid is agitated (shown above system, shows the PYROGARD C leaks less thar 


ordinary hydraulic oil 


MOBIL OIL COMPANY, 150 East 42nd Street, New York 17, N. Y 





FLUID POWER 
AT WORK 


was sponsored by MSOE in co- 
operation with the Milwaukee 
Chapter of the Fluid Power So- 
ciety, and was attended by about 


water-glycol solutions do offer 
much needed protection in many 
hazardous industrial applications, 
such fire hazards seldom exist in 


40 men from industry. outdoor mobile equipment. 

Petroleum base fluids occupy a 
dominant position in the mobile 
equipment field because they com- 
project engineer, Products Ap- bine satisfactory performance with 
plication Department, Shell Oil general availability and reasonable 
Co., Chicago, discussed hydraulic cost. 


chosen to guide the « hapter. Presi- 
dent John L Rodgers, Jr.. Rod- 


vi e-president : 


@ Oils for Mobile Equipment 

Mr. Edward Yatsko, Jr., senior 
gers Hydraulics 
James Miller, Motec Industries; 
secretary: Wallace Jenkinson, Hy- 
dra Power Engineering; treasurer: oils for mobile equipment. He 
Henry Geer, Erickson Power Lift pointed out that for satisfactory 
Trucks, In delegates: Carl performance in any hydraulic sys- 
Brown, Motec Ind., and Geo. Car! tem, a fluid should meet the fol- 
son, Minnesota Rubber lowing requirements: 

After Barrett Rodgers, FPS Na @ Be a good lubricant 


presented the @ Maintain minimum change in 
rate of flow between highest 


e@ Fire-Resistant Fluids—The 
four basic types of fire-resistant 
fluids commercially available were 
described by John A. Mathe, lubri- 
cation engineer, E. F. Houghton 
& Co., Philadelphia. They are, 
saw a film on hydraulic fluids. and water-glycol, phosphate ester, mix- 

a ture of phosphate ester and chlori- 


discussed NFPA cylinder identifi Resist emulsification and foam 
vvy ing nated hydrocarbons, and water-in- 


@ Resist chemical breakdown 
@ Protect against rust and cor 


tional secretary 


chapter its charter, the members 
and lowest working tempera 


cation coding 
oil emulsions. 


Water-glycol solutions have 
good fire resistant properties, and 
can be used with standard butyl 
rubber seals. They should not be 


MSOE holds en 2. eee 
seminar on fluids The widespread use of petrole- 


MILWAUKEI \ one-day seminar 


um oils in mobile equipment is used at temperatures over 135 F, 
ample proof of their ability to ful- 


fill these requirements. It must be 


however, and do not provide suit- 


on hydraulic fluids was held at ible lubrication for use with anti- 
the Milwaukee School of Engi- noted that while fire-resistant friction bearings. 


9 


neering on May 23. The seminar fluids such as phophate esters and Continued on page 45 


ROD END EXTERNAL 
P : READ TYPE 
ROD END INTERNAL DREM” SERIES 


END INTER Self-Aligning 


“DREF” SERIES > and 


Self-Lubricating 
SPHERICAL BEARINGS 


Lad 
Combine Menoball? Engineering Advantages with Life-Time Lubrication 


Design engineers in many industries are specifying new “DYFLON’® SELF-ALIGNING and SELF-LUBRICATING SPHERICAL BEARINGS 
for these 5 major reasons: 


. LOWER COEFFICIENT OF FRICTION 
... ideal where lubrication is impossible or undesirable. 
. WITHSTAND EXTREME VIBRATION 

.. perfect performance under shock load conditions. 
3. WILL NOT “COLD-FLOW” 
...even under extreme load conditions. 
4. IMPERVIOUS TO KNOWN CHEMICAL SOLVENTS 

eliminates corrosion problems. 


5. FAIL-SAFE ...due to “Monoball’’® design. 


In addition, due to their two-piece ““MONOBALL”® 
design and plastic alloy insert, “DYFLON’® bear- 
ings have a long cycle life. Alignment and installa- 
tion problems are minimized. Oil-free for life 
means lowest possible maintenance costs. 
Available in a variety of plain or rod end types. 
Bore sizes to 3.000”. Materials include stainless 
steel, plastic alloys and chrome alloy steels. Ulti- 


Request Engineering manual No. 551. mate static loads to 500,000 Ibs. 


SOUTHWEST PRODUCTS CO. 
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If you use or design for compressed air 
...and don't have this new catalog... 


COLORADO 


— ENGLEWOOD. 
Cc. A. NOR 


Please fill out this coupon or write on your company letterhead 


FOUNDED |! 


C.A.NORGREN CO. 


3402 SOUTH ELATI STREET 
ENGLEWOOD, COLORADO 


July, 1961 


To: C. A. NORGREN Co., 3402 So. Elati St., Englewood, Colo. 


Gentlemen: Please send me without cost or obligation your new cat- 
alog, No. 1000, on the complete Norgren line of pneumatic products. 


Name___ 
(Please print) 
Title 


Company Name 


Company Address — ee — _ 
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Gjoucu TON cytinvdeER and ROD PACKINGS 


Why design to a 
proprietary standard? 


Compare overall stack heights shown 
in the table below, and you'll see 
what we mean. Listed are so-called 
heights of 4"' 3-ring 
packings offered by 
Overall 


“standard” 
fabricated “V” 
six major manufacturers. 
heights range from a low of %"' up 
to 1%&'' high . . . @ variation of 


more than A". 


COMPARATIVE STACK HEIGHT 
OF FABRICATED “V" PACKINGS 
PLUS ADAPTER NOW OFFERED 





C/S SOURCE 3/SET 





Mfer. A 25/32 
B 41/64 
( 1 9/64 
D 45/64 
I 5/8 
I 23/32 





This means that in laying out a 
gland for fabricated “V”’ packings, 
the designer must first determine 
which manufacturer he wants to buy 
from before he completes his design. 
And once the gland is made for this 
particular brand of packing, re- 
placements of the same brand are 
almost mandatory. Another handi- 
cap—switching to a leather or 
homogeneous packing later would be 
extremely difficult because of the 
difference in stack heights. 

The use of Standard J.1.C. stack 
heights for fabricated ““V” packings 
is the obvious answer to this prob- 
lem. Yet, Houghton is the 
only packing 
offers you uniform stack heights for 


today 
manufacturer who 
all three major ““V” packing mate- 
rials—fabricated, homogeneous and 
leather—making them interchange- 
able with respect to dash number, 
O.D., 1.D. and stack height. 

With Houghton “V” packings, 
you don’t have to compromise in 


material to meet your operating re- 


42 


quirements. Simply select the mate- 
rial best suited to the job and you 
know it will fit automatically. 

Complete interchangeability 
among Houghton leather, rubber, 
and fabricated ““V” packings is the 
solution to a long-standing problem 
—the choice of material for an ap- 
plication that demands properties no 
single packing material can provide. 

Now, the identical stack heights 
of all Houghton V’s permit unlimited 
switching of V combinations in any 
gland, either with rings of the same 
material, or different materials with- 
in a set, 

You can use a leather V for anti- 
extrusion, strength, and low friction 
with rubber rings for wiping effici- 
ency and low cost. You can switch 


from homogeneous rubber to fabri- 
cated to gain extra strength. You can 
even use V’s of all three materials in 
the same gland. 

Leadership in packing standardi- 
zation is another reason major hy- 
draulic and pneumatic equipment 
manufacturers consider Houghton 
“packing headquarters”. Houghton 
is also the only manufacturer who 
offers a complete line of packings 
and fluids for almost any industrial 
hydraulic system. This experience 
in both fields is your guarantee of a 
completely unbiased recommenda- 
tion of compatible materials . . . the 
very best for your particular applica- 
tion. For more information or help, 
call or write: E. F. Houghton & Co., 
303 W. Lehigh Ave., Phila. 33, Pa. 
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HOMOGENEOUS 
RUBBER 








FABRICATED 
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OR LEATHER 

















Houghton “‘V” packings in 
leather, homogeneous and 
fabricated rubber meet 
J.L.C. standards. If a dif- 
ferent packing material is 
ever necessary in this gland, 
for example, Houghton 
leather or fabricated V’s 
could easily replace present 
rubber. 


SS 
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CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
here's 2203 Elmwood Ave., Buffalo 23, N.Y 


your MAIL a free assortment of Caplugs, literature and prices to us, 
without obligation. 


invitation 
"Sto see how Name 
a Caplugs Title 
can protect clem 


your 
products 


eee ee eee 


a State. 


molded of tough, 
flexible Polyethylene 


unaffected by 
most chemicals 





. easy to apply 
and remove 





won't chip, break, 
shred, or collapse 





Caplugs 


A full family of closures to meet almost any need you can name .. . 
over 600 sizes in numerous ‘¢tyles and colors now in stock 


> 








"Y'know, Herm...! think Snap-Tite Couplings 
can handle this stuff better than you can...” 


—_— 
wey 


| Es 


A complete choice of packers and seals permits Snap-Tite quick-disconnect 


couplings to handle over 600 different fluids! (some of them mighty tough) 


Whatever fluid you're working with, chances are 

Snap- Tite couplings can handle it. Because every- 

me of the thousands of Snap-Tite quick-connect 
ed couplings comes with a wide choice of 

ubber packers and seals, selected according to the 

luid in use. The right choice, of course, is vital 
' 


© the seal is the very heart of the coupling. 
lo assist vou in the prope! selection of coupling 


seal material, Snap-Tite, with the assistance of 
suppliers of synthetic rubber materials, has recent- 
ly compiled a comprehensive Packer Usage Guide 
—the first of its kind in the industry. 

For the Packer Usage Guide, and for complete 
information on the correct choice of quick-con- 
nect, quick-disconnect couplings for the fluids you 
use, write Snap-Tite, Inc., Union City, Pa. 


"Snap Tie 


UNION CITY, PA. 
K-8120 
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FLUID POWER 
AT WORK 


Phosphate ester fluids can be 
used at high temperatures. They 
provide the best lubricity charac- 
teristics of any of the fire-resistant 
fluids. They will also lubricate any 
design pump, but must have com- 
patible seals. 

Mixtures of phosphate esters 
and chlorinated hydrocarbons are 
difficult to seal, and have severe 
chemical effects on seals. 

Water-oil emulsions are usually 
made 40% water, 55% petroleum 
oil, and 5% emulsifier. Each drop 
of water is coated with a film of 
oil. At high operating pressures, 
however, the fluid does not have 
the lubricity of other fire-resistant 
fluids. This is probably due to lack 
of stability, an inherent problem 
with this type fluid. 


@ Fluids for Hot Hydraulics 
Richard L. 
Fluids & Chemistry group, Vickers 
Inc., discussed problems of fluids 
used for high temperature hy- 
draulics. Essentially, the develop- 
ment of fluids for high tempera- 
ture hydraulics is still in the re- 
A fluid must have 
the same properties when operat- 


Leslie, supervisor, 


search stage. 


ing at high temperatures as at 
lower temperature. It must, how- 
ever, be much more stable, it must 
have good lubricating properties, 
have reasonable viscosity, com- 
pressibility, and gas absorption. 


a: 


SPEAKERS at the seminar on hydraulic 
fluids were (|. to r.) Edward Yatsko, Jr., 
Shell Oil Co.; John A. Mathe, E. F. 
Houghton & Co.; Ward F. Diehl, General 
Motors; and Richard L. Leslie, Vickers 
Inc. 


'o cope with high temperatures, 
liquid metals such as liquid 
sodium, and liquid sodium potas 
sium have been considered. Even 


July, 1961 


mercury has been proposed, but 
its high specific gravity (13.6) is 
its greatest drawback. 

The advancing space age will 
need hydraulic fluids that will also 
withstand nuclear radiation. Con- 
trolling nuclear reactors hy- 
draulically seems feasible but to 
make hydraulics practical, radia- 
tion-resistant fluids will have to 
| e developed. 


e A User Speaks on Hydrau- 
lic Fluids—Mr. Ward F. Diehl, 
supervisor, Fluid Power Control 
Group, Manufacturing Develop- 
ment Section, General Motors 
Corp., made these comments about 
hydraulic fluids. 


@ The life expectancy, quality 
control, and dependability 
of hydraulic fluids have been 
greatly improved in the past 
20 years. 


Hydraulic equipment design 
and application is the biggest 
factor in selecting a hydrau- 
lic oil. Leakage, fire hazards, 
operating temperature, en- 
vironment, and cleanliness 
are the determining factors 
that will dictate the type of 
fluid to be used. 


The most economical operat- 
ing conditions are obtained 
when using well designed, 
properly adjusted equipment 
together with the best avail- 
able oils at optimum tem- 
actual plant 
operation, there are many 
which make such 
ideal situations impossible. 
There is a lack of standards 
in the industry 
machinery design and con- 


peratures. In 


factors 


regarding 


struction. Many plants often 
have machines of various 
designs and age. This makes 
maintenance practices diffi- 
cult to standardize. In many 
plants there is a lack of oil 
purchase specifications. 
Turnover of personnel, and 
a lack of understanding on 
how hydraulic equipment 
should be maintained is 
often responsible for much 
unnecessary downtime and 


maintenance. vvv 


what use can you make of this 


DIAPHRAGM 


| 


VALVE? 


| Check one or more of the following 


[] As a power-operated line valve of 


any kind, normally-open or nor- 
mally-closed, with better-than-av- 
erage low pressure-loss and high 
flow-rate characteristics. 


As a remotely-operated flow-control 
valve in an inaccessible locatior 
where reliability and long life are 
important. 


As automatically-controlled units 
in a complexity of flow circuits, 
where rapid and certain response to 
control signals is significant. 


As a large power-operated control 
valve where the actuating power is 
the actual line pressure, and re- 
lease is accomplished by simply 
bleeding this pressure to drain with 
a small solenoid, pneumatic, or 
manual valve. 


INSTRUCTIONS 


1. After “voting,” write your name, com- 
pany, and address in the margin. 


2. Tear out this page and mail to: 


lgualfeite INC. 


2404 GRANT AVE., ROCKFORD, ILLINOIS 





NFPA GAINS 15 NEW MEMBERS 


Wuire Sutpuur Sprincs, W. Vir- 


cintAa—A record attendance was set 


it the ninth spring meeting of the 
National Fluid Power Association 
Meeting here during the third week 


t May the association welcomed 


15 new member companies. There 
re now 72 manufacturers of prod 
cts for fluid power systems in the 
NFPA 

Companies who have joined since 
last July are 


Hyds 

Div Bal 

Wilkerson ( 
@ FLUID POWER SOCIETY—One of 
the projects undertaken by NFPA 
is the sponsorship of a techni al 
society for users of hydraulics 
Barrett Rogers 


ice-pre sident re 


und pneumatics 
NI PA s executive 


portes 
| } 


t il progran this year Set 
HYDRAULICS & PNEUMATICS 
\ pa j page ) 
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@ NFPA PUBLICATIONS—Thre« 
ubl tion ire available The Sec 
tion of the Glossary for Flu 
r detines over 300 terms. A 
ended Dimension Identifi 
de for Fluid Power Cylin 
pi blished in 2 24 pau 
[he third publication 
ry of Men Working Ti 
what NFPA is and th 
} ' ] ‘1 ] 


powel in Gesicn te 


itio rvice of NFPA 
presently to members 
1 Patent Research Service 
prepared 
index to available stand 


liog iphy of articles 


blic itions be ing 


@ ENERGY FOR INDUSTRY—That’s 
th in adopted by NFPA. An 
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nouncing the selection of the slo- 
gan, public relations board chair- 
man George Carlson, Minnesota 
Rubber Company, also showed the 
use of the slogan with the NFPA 
emble m 

Carlson also announced the es- 
tablishment of a Distinguished 
Service Award to give recognition 
to an individual for his accomplish- 
ments in the fluid power field. It 
is planned to make the first award 
in 1962 


@ MARKETING—David Fromson, 
NFPA’s Counsel presented a paper 
“Pricing Problems Under the Anti- 
Trust Laws”. 

John Petersen, Racine Hydrau- 
lics, reported on the Fluid Power 
Sales Index which is now develop- 
ing as the result of sales statistics 
being supplied by member com- 
panies. He showed how this, along 
with other leading indicators can 
be used for sales forecasting. Other 
indicators include: capital appro- 
priations for metalworking which 
are ahead of expenditures by 9 to 
12 months; money supply; screw 
machine product sales; machinery 
orders and a gear index developed 
by the American Gear Manufac- 
turers Association 

The Fluid Power Sales Index 
will be stabilized on a calendar 
year basis. Monthly reports giving 
a composite index are sent to par- 
ticipating companies 


@ GOVERNMENT ACTIVITY— 
Charles F. Hughitt, Director of 
General Industrial Equipment & 
Components Div., BDSA, U. S. De- 
partment of Commerce spoke at 
the meeting. His division released 
the report of 1957 market data for 
fluid power. This reported sales of 
pumps, valves, cylinders, motors, 
compressors and accumulators. The 
figures are very different from those 
reported by the Census Bureau for 
1958. These differences emphasize 
the difficulties in proper definition 
of components for fluid power ap- 
plication. No continuing report for 
fluid power is presently planned by 
BDSA 


@ TECHNICAL ACTIVITIES—R. L 
Curtis, Tomkins-Johnson Company, 
who heads the Linear Devices com- 
mittee reported the increasing use 
of the identification code for cyl- 
inders. Copies of the code are be- 
ng used by field men of many cyl- 
inder manufacturers. And as new 


cylinder catalogs are prepared it is 
expected that the code will result 
in greater uniformity to make it 
easier for users of cylinders to make 
design drawings. 

A sheet showing a proposed code 
for cylinders was shown. The goal 
of this project is to provide a code 
number for each cylinder which 
would show : 

Type of cylinder (air, oil, etc.), 

mounting style, bore, cushioning, 

rod end type, rod size, stroke, oper- 
ating medium (air, oil, F-R fluid, 
etc.), piston packing. 
This project is in preliminary 
stages. 

Seven meetings have been held 
by the Accumulator Committee 
headed by H. H. Schmiel of Parker- 
Hannifin. Their goal is to prepare 
and accumulator safety code recog- 
nized by ASA, insurance under- 
writers and state industrial boards. 

Classification coding of fluid 
power products is another project 
of NFPA. Jim Fisher of Bellows- 
Valvair says their work is based on 
information compiled in Hyprav- 
Lics & PNEUMATICS magazine's De- 
signers Guide Issue published ev- 
ery January. The numerical classi- 
fication system will help manufac- 
turers using data processing equip- 
ment for production control, order 
picking, and market analysis. 

The Pneumatic Valve Commit- 
tee has three major projects: 

1. Compatible coding system for 
valves used for both air and oil. 
Valve ratings such as flow and 
response time. 

3. Standardized test procedures. 

Walter Kudlaty, Flick-Reedy 
Corp., who heads the Terminology 
Committee showed a completed 
chart of information on sealing ma- 
terials. This useful chart defines 
terms and includes 77 tradenames. 


@ NEW OFFICERS—At the closing 
session, Frank Flick, NFPA’s 1960- 
61 president, introduced officers for 
the coming year: W. C. Richards, 
Jr., Bellows-Valvair, president; Oli- 
ver G. Lear, Sarasota Products, Ist 
vice president; Otto Maha, Hanni- 
fin Div., 2nd vice president; W. B. 
Kuhnke, Hanna Engineering, treas- 
urer. New directors are: Ed Karns, 
Cessna Aircraft; Harvey Sheffer, 
The Sheffer Co.; and Jack Rowe, 
Tomkins-Johnson. 

Next meeting will be in Phila- 
delphia, October 24-26. vvv 
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HYDRECO 


out frontin... 


HYDRAULIC EQUIPMENT 


A. 
< 


ONE MORE WAY HYDRECO SERVES YOU BETTER! 
Apart from the design of production pumps, motors, and valves, 
Hydreco engineers are continually concerned with the development 
of special hydraulic equipment for specific applications. 
For example, new industrial or mobile equipment sometimes requires 
modified or even totally new fluid power components. These custom-designed 
products are developed, tested, and proved right in our own hydraulic 
laboratory. And once perfected, they are precision manufactured. 
This ability to custom design within cost and physical limitations 
can be applied to your product design problems, too. If you manufacture 
earth moving, agricultural machinery, materials handling or industrial 
equipment, take advantage of Hydreco’s creative engineering service. 
It’s one more way Hydreco serves you better. 


HY DRECO wivision 
THE NEW YORK AIR BRAKE COMPANY 
~ nin ® 
VALVES MOTORS 
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REULAND spline-coupled hydraulic pump mount motors 
...CUT SPACE NEEDS ALMOST 50%... AVAILABLE NOW IN /2 H.P THROUGH 50 H.P! 


Pump and motor become one with the new 


Reuland spline-coupled hydraulic pump 
hook-up. The pump shaft is connected di- 
rectly to the motor’s shaft inside the motor. 
pump 
and the 
tank length can be reduced because almost 
nounting area is required. Com- 

pact appearance is beautiful. 


SPEEDY INSTALLATION 
Pump-to-motor hook 


Flexible couplings are eliminated 
mount platforms are eliminated 


the spline coupling 
attach the pump to 
This spline coupling is supplied 
r and »recision mated for each 

There's no time wasted tinker- 


takes only a traction of the 


Refer to Sweet's 1% 


merely @ matter of 


K g5€ 


"3" 


PRECISION ALIGNMENT 


Alignment is perfect automatically whether 
the installation is made out in the field or 
on the production line. This permits even 
unskilled workmen to handle this simple 
task without error. Also, by hooking the 
pump up at the point of bearing support, 
within the motor, vibration is reduced to a 
new minimum. Operation is smooth, quiet. 


Product Design File, Section 7a/RE 


MODERN POWER FOR MODERN-DAY PRODUCTS 


REULAND MOTORS 


124 


COSTS LESS...SAVES 
INSTALLATION LABOR... 
FITS ALL PUMPS...FILLS 
ALL POWER NEEDS - 


Ya-6O H.P. The Reuland spline-coupled 
unit is priced lower than a conventional set-up 
...Saves you extra money by reducing instal- 
lation costs. What's more, we can supply it to 
fit any make of pump you may be using...and 
to your exact power needs, from % h.p. 
through 50 h.p. So sure are we that it will be 
of help to you, we are offer- 

ing to engineer a demonstra- 

tion unit to your equipment, 

without the slightest obliga- 

tion. These units are our best 

salesmen. 


Our New Genera! 

Catalog Will Come 
a In Handy —Sent 

Free on Request. 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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FLUID POWER 
AT WORK 


NCIH plans 
papers, speakers 


Keynote speaker for the Nation- 
al Conference on Industrial Hy- 
draulics will be Dr. Leslie W. 
Ball, Boeing Aircraft. Dr. Ball will 
emphasize reliability from the 
standpoint of organization admin- 
istrators. The conference is sched- 
uled for October 20 and 21, Ho- 
tel Sherman, Chicago. Papers are 
now being prepared by more than 
20 authors. Papers on these sub- 
jects have been accepted by the 
program committees: 
@ Components and Accessories 
Reservoir design and new propor- 
tional valve developments. 
@ Machine Tools- Reliability in 
fluid power applications from the 
points of view of the manufactur- 
er and the user. 
@ Pneumatics—Full automation 
for conveyors; controls and gaug- 
ing on in-feed grinders; and use 
of pneumatics in newspaper stack- 
ers. 
@ Pumps—Dredges and equip- 
ment for marine applications; and 
new design theory for high pres- 
sure pumps. 
@ Materials Forming Machinery 
High pressure (100,000 psi) 
systems. 
@ Mobile equipment Circuit de- 
velopments. Hydrostatic transmis- 


sions. 





BALL VALVES, manufactured by James- 
bury Corp., Worcester, Mass., are find- 
ing extensive use for controlling digester 
discharge in paper mills. The St. Joe 
Paper Co., a mill with ten, 4300-cu ft 
digesters, uses the valves to discharge 
kraft pulp from each digester in eight 
minutes. The valves are air-operated and 
controlled from the operation floor. 


@ Servo-Mechanisms & Systems— 
Designs for printing presses and 
radar antenna drives. 

@ Missiles & Space Hydraulics— 
Problems of missile hydraulic 
thrust vector control system; fluid 
power for missiles; high tempera- 
ture seals. 

@ Aircraft Systems—Hydraulic 
control system (20 to 1000 F); 
realistic approach to reliability in 
hydraulic system for carrier op- 
eration; and application in com- 
mercial transports. 

@ Automotive—Vehicle ride sta- 


bilization by inertia control; hy- 
draulic power steering. 

Attendance at this 17th annual 
conference is open to anyone in- 
terested in fluid power. Conference 
Director is Frank Mackin. Spon- 
sors are Illinois Institute of Tech- 
nology, professional engineering 
societies, and manufacturers of 
fluid power components. 

Further information is avail- 
able from Wm. Smith, NCIH, IIli- 
nois Institute of Technology, 3300 
S. Federal St., Chicago 16, Ili. 
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BHEW 


Hydraulic Cylinders 


e Specific Adaptations 
e Application Engineering 


e Basic Designs 
e@ Superior Quality 


BHEW’S 3000 psi SERIES GENERAL-PURPOSE CYLINDERS, designed 
around component parts but custom-built to your specifications, 


are available in a variety of mountings, in sizes 1% 


” through 


6”, with adjustable or non-adjustable rod ends or without rod 
ends. These are rugged cylinders for OEM. 
@ Self-adjusting ‘‘V" packed rod glands e ‘‘U"’ cup seal on 


pistons @e Honed steel barrel, 


high tensile hard chrome-plated 


rods @ Packings available for high and low temperature extremes, 


most non-inflammable fluids. 


Production parts save you money, do the job better! BHEW 
basic cylinders can easily be modified to fit your specific prod- 
uct applications. You benefit from production economies; 


you get custom-built cylinders. 


Let’s discuss your design and application problems — 


FREE! 


Write today for Hydraulic Cylinder Engineering Reference 
data — 78 dimensional basic designs for general-purpose 
and special-purpose double-acting and single-acting cyl- 


inders. SAVE TIME 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 Langley Avenue 


St. Joseph, Michigan 
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Practical solutions to many of today’s 
high-pressure (10,000 psi) hydraulic 





problems begin right here 


Specials iw. high-pressure luydrasclrs GREENLEE 


50 


...in the Greenlee Hydraulics Test Laboratory 


Do you have a problem involving hydraulic pressures in the 10,000 
psi area? Quite likely GreENLEE can be of help—either with 
our standard line of pumps and valves, or with adaptations 


engineered for your specific applications. 


For many years GREENLEE has manufactured hydraulic equipment 
operating at high pressures. And as specialists in this field, our 
pump and valve engineers have worked closely with many other 
manufacturers on the development of a wide variety of mecha- 
nisms using 10,000 psi for plant, laboratory, or field use. 


The hydraulics section of GREENLEE includes complete engineer- 
ing, testing, and manufacturing facilities. Why not put them 
to work on your 10,000 psi problems? Write us today, outlining 
your requirements. 


GREENLEE TOOL CO., 1970 COLUMBIA AVE., ROCKFORD, ILLINOIS 
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HIGH-PRESSURE, TWO-SPEED 
portable power pumps by Greenlee feature 
high volume, low pressure for fast- 
approach ram action and automatic change- 
over to low-volume, high-pressure drive. 
Lightweight series : 10,000 psi intermittent, 
6,000 psi continuous. Heavy-duty series: 
10,000 psi continuous. Portable—self- 
contained units. Choice of two-way or 
four-way valves. 


HIGHER VOLUME, HIGH-PRESSURE 
Greenlee No. 797 power pump features 
extra-high-speed drive at high pressure. 
Up to 213 cu in. per minute at 10,000 psi. 
Pump, reservoir and control in one com- 
pact unit. Electric-motor or gasoline- 
engine driven. Choice of two-way or four- 
way valves. Mobile undercarriage optional. 


GREENLEE HYDRAULIC VALVES for 
hydraulic systems up to 10,000 psi pres- 
sures. Two-way, three-way, four-way, 
flow control and free-flow metering types. 
(Four-way, spool type illustrated above.) 
Designed for integral or remote control 
of Greenlee pumps and for use on a wide 
variety of other hydraulic applications. 


Ask for Bulletin E-248 describing Greenlee 
hydraulic pumps and valves. 
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here’s a pilot you can trust! 


In hundreds of thousands of heavy-duty industrial air valve applications, 
Valvair pilots have proved their ability to provide trouble-free performance 
and multi-million cycle dependability. They offer maximum simplicity, with 
but two moving parts... . flow-through cooling, with air passing through the 
center of the pilot for heat dissipation during rapid cycling... low current 
draw to prevent overheating, even when continuously energized for hours, 
days or weeks! And, Valvair pilot coils are potted in resin for moisture- 
resistance... are guaranteed against burn-out for the life of the valve. 


What's more, Valvair's pilot is truly universal... interchangeable for use 
on any Speed King” valve. There's no need to stock a confusing quantity 
of different pilot assemblies or a myriad of parts. So, stockroom and in- 
service maintenance problems are minimized. 


Pilot performance is vital to the dependable operation of the machinery 
you design, build or use. Your nearby Bellows-Valvair Field Engineer can 
show you why Valvair’s pilot is the one you can trust. 


Bellows -\/alvair 


For more information, write for Bulletin FL-61. 
Address Bellows-Valvair, Akron 9, Ohio, Dept. 


AH-761. 
AKRON 9, OHIO 
8192 DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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NEW 


PRODUCTS 





CUSHION-TYPE AIR 
CYLINDERS 


Positive sealing cushions with ad- 

screws allow free flow of 
Easily 
removable 


or rapid acceleration 
ed rod ¢ urtridge 
i wrem h Rod cartridge O- 
rs seal and maintain tension pre 
r longitudinal motion 


Specifications: Dimensionally in- 
terchangeable Air pressure, 250 
psi. Bore sizes 1%” to 14”. 20 stand- 
ird mountings. Meet all J.LC 


tandards. Teflon rod wipers. Buna 
N modified U-cup packings, self 
Heads and mountings 
machined from solid steel bar stock 
Seamless brass cylinder tubes with 


mill r-n ished I D 


Designation: \ Series.—Sheffer 
Corp., Cincinnati, Ohio 


300 


idjusting 


AIR-OPERATED VALVES 


Use mn systems requiring remote 
And relief valve 


vhere positive re-seating, 


operation 

ile operation in case of air 
electrical failure is provided 
tilable in air-to-open and air-to 


close designs. Compact for space 


limitations 


Circle the numbers on the Reader 
Service post card for more information 


Specifications: Air operator for on- 
off use with 1/8”, 1/4”, 3/8”, and 
9/16” tubing. Pressures to 5000 
psi.—Autoclave Engrs., Inc., Erie. 
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DIRECT-ACTION GAUGES 


Spring-loaded, pressure sensing 
mechanism is protected from shock 
damage and pressure overloads by 
built-in dampening device. Indicat- 
ing mechanism has a positive stop 
to insure accuracy. Replaceable in- 
ternal parts are interchangeable. 
No special tools or skilled labor 
required for maintenance 

Specifications: Size, 2%” wide x 
2%” high x 1%” deep. Completely 
enclosed in hammer-tone finished 
aluminum cases with clear plastic 
faceplates. White, corrosion-resis- 
tant plastic dial faces. Easy-to-read, 
black calibration numerals and 
graduation lines. Screw in front of 
gauge permits zero adjustment. In 


0 to 500, 0 to 1500, 0 to 3000, 
and 0 to 5000 psig ranges.—A. 
Schrader’s Son, Div. Scovill Mfg 
Co., Inc., Brooklyn. 
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LOW PRESSURE SWITCH 


Capsular-type sensing element re- 
duces any pressure set point 
changes by thermal reaction. No 
connecting linkages, no tolerances 
to change. 

Specifications: Pressure 7 psig. 
Deadband only 2” water. Repeat- 


able accuracy +.5%. Temperatures 
from —65 F to 300 F. Weighs 2 


oz, takes 3 cu-in. space. Standard 
4% NPT pressure ports.—Pamar Elec- 
tronics Co., Inc., Subsidiary of 
Hoke Inc., Cresskill, N. J. 
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TWO-STAGE SERVO VALVES 


Two valves are applied to screw- 
down power cylinders in two-high, 
non-reversing cold mill. Mill proc- 
esses steel plate from .005” to 
.120”. Two other valves control re- 
set cylinders on same application. 
Specifications: Low power signals 
control valves for both uses. Power 
cylinder valves have pressures to 
3000 psi at 250 gpm. Size 24” x 
12” x 14”. Weight 500 Ibs. Reset 
cylinder valves have pressures to 
3000 psi at 25 gpm. Size 15” x 9” 
x 10”. Weight 100 Ibs. 


ie 


Designation: Servocontrol.—Oilgear 
Co., Milwaukee. 
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Continued on page 54 
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Aeroquip Introduces New Low-Cost Reusable 
Fitting for High Pressure Hose Lines 





How IRON MIKE Fitting Grips Hose 


NIPPLE 
Designed to fit into 
hose without cutting 
inner tube. Avail- 
able in 10 end fit- 
ting styles. 

SEGMENTS 
Grip hose reinforce- 
ment securely, mate 
with nipple assembly 
for correct position- 
ing. 

SOCKET 
Forced over seg- 
ments during as- 
sembly to form a 
rugged compression 
fitting that won't 
blow off. 


PATENT APPLIED FOR 
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Meet IRON MIKE, a rugged new hose fitting that pro- 
vides all the field service advantages and replace- 
ment economy of reusable fittings —at rock-bottom prices. 
Hose assemblies made with IRON MIKE Reusable Fittings 
compare in cost with assemblies made with non-reusable 
fittings. Design is so simple that foolproof assemblies can 
be made by factory or service personnel in minutes. 


IRON MIKE Fittings have been field tested for more than 
a year to assure traditional Aeroquip performance and 
dependability. Used with Aeroquip 1509 Multiple Wire 
Braid Hose, they are recommended for all industrial high 
pressure hydraulic applications up to 2250 psi. as well 
as pneumatic, fuel and lubrication systems. IRON MIKE 
Fittings are available in ten standard end styles for hose 
sizes from %” to 2” I.D. 


Mail coupon below for new 
Aeroquip Bulletin No. 651. 


Aeroquip Corporation, Jackson, Michigan H&P-7 


Please send me Bulletin No. 651 on new IRON MIKE Fittings and 1509 Hose. 


Name 
Title 
Company 


Address 





A Connecting bolts permit end-to-end 
NEW ganging of individual assemblies. 


Specifications: Supplied with cyl- 
PRODUCTS 7 


- 


MULTIPLE MANIFOLD 
SUB-BASE 


For manifold mounting of any com 
bination of , single or double 
olenoid, plug-in control valves 


(,angs up to 1O valves in single 


unit Each sub-bas¢ has common inde ports tapped %” or %” NPT, 
inlet, exhaust, and conduit ports side or bottom connection. Com- 


with provisions for O-ring seals mon inlet and exhaust ports, 1” 





/ , 


THESE HANDS MOLD precision hydraulic cylinder com- 


ponents. Their years of experience skill- 
fully extract quality parts from raw 
stock — your guarantee of depend- 
ability. These adroit hands dare to test 
their skill with rigid, station-by-station 
inspection. Every cylinder conforms to 
the industry’s highest standards. CROSS 
hydraulic cylinders are designed and 
built for varied, rigorous industrial ap- 
plications. Write today for specifica- 
tions. If it’s not in stock, CROSS will 


customize a unit to fit your need. 


MANUFACTURING COMPANY 
Lewis. Kansas / Phone EA 4-5525 


CROSS Engineers Available to You for Free Consultation! 
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NPT. Optional pilot supply port, 
%” NPT. Common conduit port, 
with individual access cover in 
each sub-base, 14” NPT.—Bellows- 
Valvair, Div. IBEC, Akron. 
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FLUID LEVEL SIGHT GAGE 
For use with fire-resistant, synthetic 
hydraulic fluids. Contains reflector, 
gasket, window, glass gasket, 
frame, O-rings, nuts and _ bolts. 
Drill two holes to install. Mounting 
assemblies incorporate oil entry 
and air exit. 

Specifications: Mounting bolt 
threads 4-13 for heavy or thin wall 
tank. Overall size 2” x 7”. 5” be- 


tween bolts. Bolts and frame 
cadmium plated. 
Designation: Model 8575-NON.— 
Century Hydraulics, Div. Century- 
Detroit, Detroit. 
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TUBE REDUCER 

Uses separate collet grip and O- 
ring seal. Internal reducer bushing. 
One nut and sleeve eliminated. 
Split ring grips and locks tube. 
Shortens overall length. 


Oaawn TO actual Sat 


Specifications: Sizes from 2” x 1%” 
to %” x %” standard. Stainless steel. 
The Lenz Co., Dayton, Ohio. 
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For more 
NEW PRODUCT reviews 
turn to page 128 
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One of the 

new heavy duty 
gear pump/motors 
designed for high 
continuous rating. 


Within the wide range of the KEELAVITE G 
SERIES of GEAR PUMP/MOTORS, there is a 
unit suitable for any industrial use. Used as 
pumps, output ranges from 2.25 gpm. to 180 gpm. 
Motor torque ranges from 10.5 Ib. ins. per 100 
psi to 785 Ib. ins. per 100 psi. 


All of the KEELAVITE PUMP/MOTORS 
conform to a high standard of workman- 
ship in manufacture, and are reversible 
without alteration in assembly. The 
whole range stems from six basic sizes 
and common components are used 
within each basic size. All units incor- 
porate roller bearings. 


THE RECOGNISED AUTHORITY ON 
HYDRAULIC POWER TRANSMISSION 


EUROPEAN 
REPRESENTATIVE 
KEELAVITE Mr. T. P. Keeling 


—— Hydraulles 


td., 
Pieter de Hoochstraat 1? 
Rotterdam 6, 
Holland 


For full details write to— 


KEELAVITE HYDRAULICS LTD, ALLESLEY, COVENTRY, ENGLAND 
Telephone: Meriden 441 
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LITERATURE 





COMPRESSOR VALVES 


Booklet gives valve 


ments and function in compressors 


require 


Covers valving from mechanical 
ly ope! ited intake valves and heavy 
poppet discharge valves to high 
speed, air-cushioned valves. Sec 
tion devoted to methods used in 
making modern valves. An assem 
bly line is described and pictured 
Cartoons and cut-away drawings 
illustrate valve components. 42 
pages.—Ingersoll-Rand Co., Neu 
York 


400 


LEATHER PACKINGS 


For all non-causti 
fluids. In oak, chrome, and com 
bination tanned leathers. O.D. to 
36”. Brochure includes cups, U- 
packings, flanges, V-packings 
washers, gaskets, and discs. Dimen- 
sions and prices.—Auburn Mfg. 
Co fiddletown, Connecticut 
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10,000 PSi PUMP DATA 


Detailed pump and accessory 
data is given in individual cata- 
logs. Vertical duplex and horizon- 
tal tr ple x pumps are covered. 
Pressures from 100 to 10.000 psi 
Temperatures to 500 F Wide range 
of capacities—John Bean Div., 
Lansing, Mich 


402 


ROTARY-LINEAR ACTUATOR 


Gives rotation, linear motion, or 
combinations of both. For rota 
t rotating piston moves 
in straight line, pushing spiral 
male thread through threaded fe 
male shaft which rotates. For 

ul ‘tion only, pressure direct- 


mon ony nor 


shaft (with no pressure 


Circle the Numbers on the Reader 
Service post card for free copies 


against piston) moves shaft out- 
ward, pulling piston along with it. 
For rotation and linear motion, 
pressure is applied to piston and 
shaft. Actuator for rotation only 
also available.—Bachan Mfg. Co.., 
Ine Products Div., Madison 
Heights, Mich 
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MOTOR PUMPS 


A-c and d-c motor pump units 
are described in Bulletin 500. A-c 
units feature built-in check valve 
ind adjustable relief valve. Pip- 
ing in reservoir prevents external 
leakage. All cast aluminum. D-c 
units have detachable control valve, 
can be mounted remote from unit 
Close tolerance needle bearing 
gear pump has built-in relief valve 
and check valve. Has three posi- 
tion valve, lift, positive hold, and 
release. Pressures to 1000 psi, 1750 
rpm. Capacities from .5 gpm to 
30 gpm. Bulletin 550 covers mo- 
bile equipment, d-c power units. 
Pressures to 2000 psi. Illustrations 
and dimensions given.—Spencer 
Hydraulics Inc., Racine, Wisc. 
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HEAT EXCHANGER 


For applications with high foul- 
ing fluids, needing frequent bundle 
cleaning, and where there are 
large temperature differentials be- 
tween shell and tube side fluids, 
causing unequal expansions. Tube 
bundle is removable for cleaning. 
19 shell sizes from 6” dia to 42” 
dia. 6 tube layouts of %”, %”, 
and 1” tubes on both triangular 
and square pitch. 2, 4, and 6 tube 
pass arrangements. Pressures to 
300 psi. Temperatures to 650 F. 
—American-Standard Industrial 
Div., Detroit. 
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RULON & TEFLON PARTS 

Booklet describes basic shapes 
and fabrications in Rulon and Tef- 
lon. Shapes include extruded rod, 
4%” to 2” O.D.; molded rod, 2” to 
26” O.D.; extruded tubing, %” 
to 1%” LD. %” to 2” OD. 
molded tubing, to 26” O.D.; elec- 
trical sleeving; sheets from 1/32” 
to 2” thick; tape; and extruded 
shapes. Parts include O-rings, bear- 
ings, bushings, washers, packings, 
and retainers.—Plastics Div., Dix- 
on Corp., Bristol, R.1. 
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HEAT EXCHANGERS, 
AFTERCOOLERS, AIR FILTERS 


Bulletin describes 15-, 10-, and 
2-degree after-coolers. Counter 
flow design has air passing through 
tubes and water baffled back and 
forth across tubes in opposite di- 
rection. Handle 50,000 cu-ft 
air/min. Pressures to 1000 Ib. Al- 
so shows shell and tube type heat 
exchangers made to fit any sys- 
tem. Details operation of Econo- 
mat, which restores 4 of the com- 
pressed air lost in cooling process. 
Removes danger of oil-contami- 
nated air and delivers air with a 
20 F dew point. Complete data 
and prices on compressed air fil- 
ters. Sizes %” to 4”. Capacity 11 
to 700 cu-ft/min. No. 715.—R. 
P. Adams Co., Inc., Buffalo. 
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HYDRAULIC & PNEUMATIC 
TESTING 


Brochure covers laboratory serv- 
ice and research facilities. Hydrau- 
lic equipment includes high pres- 
sure test stand, high pressure 
pumps, impact test stands. Static 
pressures to 100,000 psi, tempera- 
tures from —100 F to 1000 F. 


Continued on page 60 
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Internal Key 
Tie-Rodless Type * 
Series 101A 

p Air-150 psi-up to 
1500 psi Hydraulic 


Improved 

Tie-Rod Type* 

Series 105A (Heavy Duty) 
Hydraulic 2000 psi 

3000 psi non-shock 
Bulletin 105A 


There’s an : , | Cylinder for Every Purpose 


Meet JIC Standards 


With the introduction of the new O-M Series “K," 
Square Head Air Cylinder, we can now supply 
the right air or hydraulic cylinders for your specific 
applications on low or high pressure systems. 
Ruggedly constructed of the highest quality mate- 
rials, accurately machined to close assembly 
tolerances, O-M Cylinders operate with high 
efficiency and are quickly and easily maintained. 
Whether your spec's call for a cylinder for a 
single operation or a variety of cylinders for a 
sequence of operations under continuous auto- 
matic cycling, there is an O-M Cylinder to meet 
your requirements. O-M Cylinders are individually 
tested at the factory and are available with stand- 
ard or oversized rods, completely interchangeable 
parts and mounts. 
— > 
Mail coupon TODAY for latest Bulletins 
showing construction and dimensional 
details, engineering drawings, capacity chart 
and mounting data. 
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Fits where others won't 


Bulletin 101A 


NEW 
SERIES “‘K”’ 


"14" to 8” bores 





ORTMAN-MILLER MACHINE COMPANY 
1 143rd Street, Hammond, Indiana 


Cc Have representative call 
Send Bulletins 
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NAME_ POSITION 





COMPANY. 





ADDRESS 
CITY. ZONE __ STATE — 
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Cellulube 220 was chosen for this hydraulic 
press when it was installed at North American 
in 1956. At that time it was used for form-die 
quenching of hot, fully expanded titanium parts 
at 1000°F. 





... and since 1959, this same press has been 
used to form brazed stainless steel “‘honey- 
comb” panels for the B-70 bomber. The panels 
are pressure-quenched at 1700°F. Cellulubes 
are still safely on the job. 


<f> Factory Mutval-Approved Bureau of Mines—Approved #30-2 : 
(Cellulubes 150 and 220) 


SS SS SD ED ES DD ED ED ED SS > SSS Ce eee are eases 


ae Celanese Chemical Company, Dept. 588-G, 522 Fifth Avenue, New York 36, N. Y. 
Data on Cellulubes, please! 





Nome 
Company 
Address 
City 


Application | have in mind 




















guard safety at North American 


In high-temperature press-forming operations like 
these, hydraulic line breaks could be a serious 
fire hazard. North American Aviation assures 
maximum protection for personnel and equip- 
ment by using Celanese Cellulubes—the safe 
hydraulic fluids. It’s the best way to take the 
worry out of high-temperature production. 
Perhaps you should be using Cellulubes, too! 
In addition to their safety advantages, Cellulubes 


Cellulubes... 














provide overall protection against wear com- 
parable to that of premium petroleum oils. There 
are no foaming problems, no additives to deposit 
in the system. Vapor pressure is extremely low; 
vapor losses negligible. And Cellulubés come in 
your choice of six viscosity ranges. 

Mail the coupon for details, Celanese Chemical 
Company, 522 Fifth Avenue, New York 36, 
New York. Celanese® Cellulube® 


fire-resistant functional fluids 


CHEMICALS 


tn Canada: Canadian Chemical Company Limited, 2035 Guy St., Montreal, Toronto, Vancouver @ 


Export Sales: Amcei Co., Inc., and Pan Amcel Co., Inc.. -2> Fifth Ave., New York 36 
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NEW 


HIGH TORQUE at SLOW SPEED LITERATURE 


Liquid flow at 30 gpm, 6000 psi 
and 50 F to 400 F. Surge cycling 
to 10,000 psi, impact cycling to 
8,000 psi. Pneumatic static pres- 
sures to 12,000 psi, temperatures 
from —450 F to 2000 F.—Flexon- 
ics Research Laboratories, Bartlett, 


Ill 
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COUPLING, FITTINGS, 
VALVES 

Catalog gives facts on automatic 
Safety-Lock, and regular quick- 
connect couplings. Tells best type 
used in handling air, oil, or grease. 
Information on chrome sleeve fit- 
tings for all types. Shows applica- 
tions of couplers, fittings, hose, and 
3-way sleeve valves to use with 
air-operated tools. Covers Handy- 
Air industrial blow gun with maxi- 
mum volume control.—Foster Mfg., 
Co., Inc., St. Louis, Missouri. 


Patent No. 2,821,171 
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TEFLON USES 
f d rang Teflon sheets, rods, tubes, and 
tape are made into end-use arti- 
deliver Ful Torque regardless 0 speed Tange | i le ening “6 finished 
shapes. Booklet describes proper- 
Even under normally critical conditions involving ties and uses of basic shapes and 
low RPM, Char-Lynn ORBIT MOTORS maintain how they are made into finished 


pieces. Characteristics include heat, 
maximum efficiency ... and because these ORBIT chemical, and moisture resistance: 
MOTORS function as both a fluid displacement toughness and flexibility; and low 
: . friction. This allows use in rings, 
motor and gear reducer, no speed reduction devices seals, packings, seats, plugs, sleeves, 
inserts, gaskets, bearings, pistons, 
= = . . and washers.—Cadillac Plastic and 
Char-Lynn ORBIT MOTORS make possible un- Chemical Co.. Detroit. 


limited hydraulic design opportunities for constant iain G00 on: Damien Santen Cand 
and variable speed drives, hydrostatic transmissions 


and remote controls. macreouveeauuc 
®@ Speeds from 10—800 RPM SERVOVALVES 


Pictures and brief descriptions 
@ Pressures to 2000 PSI given of complete Bro og line. 
®@ Torques to 3000 Ib. in Product Digest No. 160 gives gen- 
eral performance information on 
each valve.—Midwestern Instru- 
ments, Inc., Tulsa. 
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are required. 


TODAY 


For more reviews 
of FREE LITERATURE 
turn to page 138 
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Learn why J-M Clipper’ Seals give 
you better protection for bearings 


have to scrape or refinish bore sur- 
faces, because the compound heel 
protects the bore from damage. For 


J-M Clipper Seals protect better be- 
cause each is specially compounded 
to do its specific job. When you in- 
stall the right Clipper Seal for your 
service conditions, it keeps lubricant 
in, seals out damaging dirt and grit 

. resists heat, speed and corrosive 
chemicals... gives you long, efficient 
protection. Here are the reasons why 
you can count on Clipper Seals for 
better service: 


DUAL-COMPOUND CONSTRUCTION. 
A Clipper Seal consists of a soft, flex- 
ible lip and a tough, dense asbestos- 
compound heel, concentrically mold- 
ed into one unit. There’s nothing in 
a Clipper Seal that can rust, corrode 
or cause pitting of bore surfaces. In 
styles using a garter ring, even the 
spring is made of stainless steel. 


July, 1961 


DESIGN. J-M offers many design 
cross-sections to assure better pro- 
tection and efficient sealing between 
regular overhauls. 


SPECIAL MATERIALS. J-M will 
precision-mold Clipper Seals from 
materials that best suit your require- 
ments. J-M is equipped to work with 
many materials: elastomers, includ- 
ing Du Pont Teflon ... neoprene... 
silicones . . . and fluorinated, poly- 
acrylic or other rubbers. 

EASY INSTALLATION. Clipper Seals 
come away clean and easy. Replace- 
ment is fast, and requires no spe- 
cial tools or adhesives. You’ll never 


J OHNS-MANVILLE 


quick, temporary replacement, 
Johns-Manville produces a special 
split seal. 


SELECTION. Your J-M Distributor 
is a seal specialist. Just tell him your 
service conditions, and he will help 
you make exactly the right selection 
from J-M’s wide range of designs, 
compounds and durometer stocks. 
For complete information, see your 
J-M Distributor. Or write to Johns- 
Manville, Box 14, New York 16, N. Y. 
In Canada, address Port Credit, Ont. 


JONNS MANY ” 


ouctTs 
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ROD GLAND—Easily re- 
moved. No need to loosen tie 
rods. Cuts maintenance time 
in half. Phenolic bearing insert 
will not score rod. Cuts re- 
placement cost to a minimum. 


Do the cylinders you buy 
include these 
quality features? 


ROD PACKING—Interlock- 
ing multiple lip seals require 
no adjustments; remain flexi- 
ble under fluid pressure. Wear 
compensating function elimi- 
nates frequent replacement. 


PISTON—Phenolic piston 
will not score tube. Packing 
cups used for proven long 
life and seal. Cups are easily 
replaced. Piston positively 
locked to rod. 


CUSHION—Minimum clear- 
ance between piston and 
Meehanite Bushing combined 
with micrometer metering 
givestop cushioning efficiency 
and a wide adjusting range. 


This high-pressure 


hydraulic cylinder is representative 
of the complete line of quality fluid 


circuitry components available from Westinghouse 


” 

if not, the chances are, your maintenance costs are higher 
than necessary. For more information about Quality Fluid Circui- 
try Controls for trouble-free automation, ask for Catalog A3-56.00. 


See the Yellow Pages under Cylinders for the Name of Your 


Loca/ Distributor, or refer to Sweet's Catalog, Product Design File. 


WESTINGHOUSE AIR BRAKE COMPANY 
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WEBSTER’S NEW C3F 
PISTON MOTOR AND PUMP 


compact, simple design m exceptionally serviceable ! 


This new hydraulic power unit — developed especially for the machine 
tool field — features unique application and servicing advantages. 
Examples: (1) small “package” to fit in close quarters — SAE “A” size 
mounting can be used with easy access to both mounting holes; 
(2) simplest axial-type piston pump on the market — fewest parts, fewer 
potential trouble spots, greater economy; (3) easily serviced — all criti- 
cal moving parts can be readily replaced in the field. Shaft can be 
exchanged by disassembling seal end only; (4) unit can be disassembled 
and the rotation reversed in the field — can be arranged for use as a 
dual rotation motor; (5) variety of mounting styles — mounting plate 
and seal assembly is a separate piece and can be furnished in several 
mounting styles; (6) drive shafts are available with keyways or splines. 

The C3F Series can be used as a hydraulic motor (remote rotary 
locations, screw feeds — anywhere an electric motor might be used) or 
as a hydraulic pump. . wherever high torque and smooth, steady force 
are required. It is available in four sizes — from .72 to 1.81 cubic inches 
per revolution. Capacities range from 3.3 to 8.5 gpm at 1200 rpm; 
7 to 18 gpm at 2400 rpm. 


franklin adv. H127A 


C3F SERIES 


FIXED DISPLACEMENT 
AXIAL-TYPE PISTON 
MOTORS AND PUMPS 


Drive: direct, gear or belt 


Displacements: four sizes; .72, 1.09, 1.45, 
1.81 cu. in. per rev. 


Porting: Side ports — horizontal or vertical 
—handie 1” NPT iniet or 1%” “O”" ring 
straight thread 


Capacity: 3.3 to 8.5 gpm at 1200 rpm 
7 to 18 gpm at 2400 rpm 


Speeds: to 3000 rpm 


Pressures: continuous duty 3000 psi, inter- 
mittent rating to 3500 


When used as motor: 
Torque range (theoretical): four sizes; 11.52, 
17.28, 23.04, 28.80 inch pounds per 100 psi 


Output: 5.5 to 14 hp. at 3000 psi at 1200 rpm 
11 to 28 hp. at 3000 psi at 2400 rpm 


OIlL HYDRAULICS DIVISION 


WEBSTER W ELECTRIC 
Et RACINE-wis 





e-up of Industry’s MOST VERSATILE 
BALL VALVE 


‘} 4 < wet 


amesbury Y 
“Double- Seat” BALL VALVES. 


*PATENTED 
4 = 


; 
rt @ 











Full Flow — two ways Quarter Turn 
Operation 


Ask for complete “Double-Seal” Ball Valve Literature. 
JAMESBURY CORP., 72 NEW STREET, WORCESTER, MA 


DISTRIBUTORS IN PRINCIPAL CITIES 
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Have you 
ever felt after 
designing a pneu- 
matic sequencing cir- 


Hydraulics 
®Pneumatics 


JULY 1961 


SIMPLIFY 


it that the 
ar te aples'ail fewer YO U R 


components? Here’s a new 
approach to air circuit de- 
sign that assures accu- 
rate sequencing with 
a minimum num- 
ber of compo- 


AIR 


CIRCUITS 


nents. e By ARTHUR M. SALEK, Martonair, Ltd., Richmond, Surrey, England 


NEUMATIC control circuits can be developed by 
following basic procedures. The resulting circuits 
will be reliable and have a minimum number of com- 
ponents. The method explained here does rot depend 
on any proprietary type of equipment; in fact, the 


same principles may be used to design hydraulic or 


electric circuits. 


e Circuit Elements—dAutomatic, air sequencing 
circuits contain three basic elements. They are: func- 
tioning units, such as cylinders and air motors; con- 
trolling units such as pilot-actuated control valves or 
solenoid valves; and selecting units which determine 
the sequence, such as pilot valves, limit switches, or 
timers. 

A versatile control valve for sequencing air cir- 
cuits is the double impulse actuated control valve. This 
valve has air actuators at each end. It shifts when an 
air impulse is applied to one of the actuators. It re- 
mains in its actuated position when the impulse is 
removed. The actuator at the other end of the valve 
must be pressurized to return the spool. 

Pilot valves are generally cam-actuated to one posi- 
tion, and returned by a spring. One of the important 


principles in circuit design is to provide each pilot 
valve with an air supply which is available only when 


needed. 


e Coding the Sequence—To help analyze the se- 
quence, each cylinder is assigned a letter (A, B, C, 
etc), and its movement designated by plus (extension) 
or minus (retraction). A sequence A+-, B—, C+-, C 
B+-, A— indicates a cycle where the first cylinder ex- 
tends, the second retracts, the third extends and re- 
tracts, the second extends, and the first retracts. Time 
delays are also indicated in the code, and operations 
that are performed simultaneously are shown in brack- 
ets. The code might then become A+, B—, C+ (10 
sec. delay), (C—, B+-), A—, in which cylinder C 
remains extended for 10 seconds, then cylinder B ex- 
tends while C is retracting. 


@ Grouping Functions—Reverse operation of a cyl- 
inder’s stroke will appear in the code as a repetition 
of the cylinder’s letier, with either a plus or a minus 
sign. If the cylinder is reversed by a double impulse 
actuated control valve, the pilot supply must be con- 
trolled so that pressure is not applied to both of the 





Group pilot circuits 
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Air 
supply 


wctuators at the same time. To prevent applying 

in impulse to one of the control valve’s actuators be- 

the impulse is removed from the other actuator, 

sequences are divided into groups If the coded 

nce is split up so that a letter appears only once 

up, each group can be given a separate pilot 

supply. This air supply can be automatically se- 

cted at the start of the group’s sequence and re- 

ad at its con pletion Each selected pilot supply 

provides all the actuating air for shifting the control 

valves in its allotted group 

Using the same example, the sequence would be 

iped A B ( (delay) : (C—, B+-), A 


»s | and II are separated with a colon 


@ Pilot Supply For a Three-Group Circuit 
Where three or more groups are involved, it is neces- 
sary to insure that each group’s pilot signal is only 
effective when it is required. This prevents selecting 
p out of sequence 
sequence circuits are required: one to extend 
etract the cylinders, and the other to sequence 
iits. Three pilot supplies must be available 
up circull 
uble i julse group s¢ lec ting valves are con- 
rie Fig. 1. Air supplied to port VM feeds 
uit I. When an impulse is applied to actuator 


supply shifts to pilot circuit II, and circuit I 


ee eee _- -_ 
’ 


on ae aw a eee -} — a Pilot group I 





Pilot group IT 
Volve X 











exhausts. An impulse at actuator 6 directs air to pilot 
circuit Ill. This isolates valve X so that any impulse 
applied to actuators d or a will not direct air to cir- 
cuits I or Il. The connection from pilot circuit III to 
actuator D resets valve X. With valve X reset, an im- 
pulse at actuator c again provides air to pilot circuit I. 
Therefore, alternate impulses to actuators c, a, & b di- 
rects air to pilot circuits I, II, & II]. These impulses 
are called selecting signals. 

lo select a particular group, the double impulse 
group selector valve should be shifted during the last 
operation of the preceding group and the signal can- 
celed before the next group operation starts. To do 
this, the trip valve selecting the group receives air from 
the pilot circuit feeding the preceding group. In Figure 
|, the signal to actuator a originates from group I, the 
signal to 6 from group II, and the signal to c from 
group III. 

\ group selecting, trip valve not only shifts the 
group pilot selector valve, but cuts off its own supply. 
It is self-cancelling. There is sufficient air expansion 
to shift the group selector valve after the trip valve 
shuts off. Hydraulic or electrical control circuits need 
separate methods to provide the pilot sequence. 


e Designing a 3-group Air Cireuit—Consider a 


sequence A+ (delay), B+, C+, C—, D+, (D 
B—), A—. This can be grouped A+, (delay), B+, 
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" B & { No letter 


regardless of sign. The 


C+ :C—, D+,: (D 


more 


appears 
than once in any group, 
steps required to draw the circuit are: 

1. Each cylinder connects te a double impulse actu- 
The three-group pilot 


Y* adc led to the 


ated control valve. Fig. 


arrangement from Fi ig. t circ uit. 





CASCADE SYSTEM 

This building block method of air cir- 
cuit design is called the Cascade System. It 
gets its name from the method of stacking 


pilot air supply valves. As the cylinder se- 


quence progresses, pilot air for each group 


of operations is taken from the next lower 


valve in the stack. 





2. In Fig. 3, the stop-run selector valve is placed so 
that it starts the cycle 
from trip valve 7]. T] is tripped at the comple- 

of A 


with a signal received 


tion (end of previous cycle). It selects 
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pilot group I by applying pressure to actuator c 
of valve Y. 


it must 


Because this is a group change signal, 
originate from the pilot circuit feeding 
Therefore, trip valve T/ 
receives air from group III. 

The first 
started by connecting the pilot circuit for that 


the preceding group. 


cylinder movement in each group is 


group to the proper actuator on the cylinder’s 
control Air applied to group I initiates 
{+-, which trips 72 starting the time delay. Air 


a stor- 


valve. 
metered through a flow control valve into 
age tank gives the delay. 72 and all other trip 
valves in group I receive air from pilot group I. 
When ( T3 trips, 
applying air to actuator a on valve X. Valve X 
shifts, applying air to pilot group II and exhaust- 


completes its stroke, valve 


ing pilot group I. The first movement in group 
Il is C— started by connecting air to group II 
pilot circuit. All trip valves in group II are sup- 
plied from this pilot circuit. 

D4+- completes movements in group II and trips 


valve 74. 
of valve Y. Valve Y shifts, pressurizing group III 


This applies an impulse to actuator b 


The first movements in group III, 
this 
{ and trip 


pilot circuit. 
D & B 
change. B 


rl. If the start-run selector is open, the cycle re- 
vvyv 


operate simultaneously with 


trips valve 75 to retract 


peats. 





Controlling 


accumulator 
water level 


e By J. C. GRIMSTAD 


J. M. Grimstad Company Vilwaukee, Wisconsin 


Vumerous methods have been used 
to control water in a hydraulic 
system 
pressure switches. Here is a new, 
simple way that does the job 


well and inexpensively. 

















DISCHARGE VALVE for prefill tank has an 
air cylinder which exerts enough force to close 
the valve tightly regardless of system contami- 
nation. In an emergency, the solenoid is en- 
ergized, the air cylinder exhaust, and water from 
prefill tank drains to reservoir. 


manometers, magnetic floats. 


ON-SEPARATOR type, air-water accumulators present a 

serious design problem: how to keep air out of the hy- 
draulic system. Air in the hydraulic system causes spongy 
operation and cavitation as the pump compresses air, and 
consequent heating. 

In one installation the problem of water level control was 
solved by designing special electrodes which were in- 
stalled in the accumulator and prefill tanks. This design 
gives positive warning signals, control of pumps, and elimi- 
nates damaging, expensive breakdowns. 


e Water Level Control System—lIn controlling accumu- 
lator water level, it is important to control both the high 
level and the low level. 

In the original design of this press system, warning sig- 
nals were initiated by a delicately-balanced, weighted 
manometer. This circular, mercury-filled tube was con- 
nected to the water-side of the accumulator at one end. The 
other side was connected to a constant level water chamber 
and then to the air side of the accumulator. The assembly 
was pivoted about its center of gravity, and was calibrated 
for a specific set of operating conditions (pressure and 
temperature) by adjusting balancing weights. As the water 
level rose in the system, it shifted the center of gravity of 
the balancing mechanism. This made the manometer assem- 
bly rotate about its pivots, tripping a series of switches, and 
controlling the pumps. 

The drawbacks to this method were that changing operat- 
ing conditions had the tendency to unbalance the system. It 
was also difficult to build and maintain frictionless pivots 
that would not be affected by system vibration. 

Other control methods had also been tried with limited 
success. Magnetic floats occasionally stuck in the ac- 
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cumulator bottle. The low force signals they gener- 
ated to swing the switch-tripping magnet were some- 
times inadequate. Pressure switches, on the other 
hand, had a narrow range at the system’s normal op- 
erating pressure of 4500 psi. Water level readings were 
often inaccurate. 


e@ Redesigned Water Level Controls—In the new 
system, an auxiliary water column is attached to the 
accumulator and another to the prefill tank. Elec- 
trodes are mounted at proper intervals along the 
columns. The accumulator has electrodes for high 
and low level alarms as well as for actuating the sys- 
tem’s three pumps at intermediate water levels. In the 
prefill tank, only high and low level warnings are 
necessary. 

Each electrode is made from an ordinary automo- 
tive spark plug, mounted in a high pressure fitting. 
Each plug is backed with a heavy steel plate to with- 
stand the system’s 4500 psi pressure without leaking. 
When water rises in the water column and touches 
the spark plug’s insulated contact, it completes an 
electrical circuit which actuates the proper valve. 

In the original design, air pressure had to be con- 
trolled closely to make sure that alarm and pump 
controls functioned properly. The new method main- 
tains proper water level regardless of accumulator 
pressure. Maximum air pressure is needed only when 
the press must deliver maximum tonnage. 


@ Pressure Actuated Valve For Prefill Tank— 
The prefill tank must always hold enough water to fill 








~- High alarm electrode 


Pump electrodes 


+ Low alorm electrode 














the head end of the press cylinder. The purpose of con- 
necting a discharge valve to the prefill tank as shown 
in the circuit is to drain off excess water. When the 
discharge valve is closed, it must seal tightly. A leaky 
valve can drain a prefill tank of all its water very 
rapidly. This would let air enter the water system. In 
float type discharge valves, the float usually exerts a 
force (to close the valve) equal only to the weight 
of the water the float displaces. Unless this is amplified, 
it does not hold the valve tightly closed, and the valve 
leaks. With the float valve method it is essential to 
maintain exceptionally clean water in the system. In 
a contaminated system, packing fragments on the 
valve seat will prevent the valve from sealing. 


e Piston-Actuated Discharge Valve Eliminates 
Leakage—To overcome this problem, a conventional 
globe valve was reworked so it could be actuated by 
a small air piston, as shown in the drawing. 

During normal operation, the small air cylinder 
closes the valve tightly regardless of system contamina- 
tion. However, the cylinder force is slightly less than 
the force that would press on the bottom of the valve 
disc if it were exposed to emergency system pressure. 
In case of emergency or equipment failure, the dis- 
charge valve would open allowing water to drain to 
tank. 

This design is economical and uses inexpensive, off- 
the-shelf components. Experience has shown that it is 


also safe, reliable, and efficient. vvv 
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makes contac 


ELECTRODE made 
from an automotive 
spark plug acts as a 
signaling device. 
When water level 
rises in the auxiliary 
column it makes con- 








tact with spark plug 
electrodes. 





Last year in H & P’s Fluid Power Forum readers outlined 
information they needed to use welded tubing 

for hydraulic line applications. This included 

metallurgy, surface finish, quality control methods, as well 
as dimensional specifications. This article 

was prepared by the Welded Steel Tube Institute 


to answer those questions. 


Your guide to welded steel tubing 


HEN welded steel tubing was first developed, it 

was subjected to extensive and elaborate laboratory 
testing, where it underwent continuous vibration, pulsa- 
tion, and shock loading. After it was proved in the lab- 
oratory, and in the field, a report was compiled by 
the Society of Automative Engineers’ Committee on 
lube Pipe, Hose and Lubrication Fittings. This re- 
port was approved as an SAE standard in 1958. The 
JIC Hydraulic Standards revised edition of April 1959 
adopted specification standards comparable to those 
approved by the SAE. 


MANUFACTURING 


@ Tube Forming—Welded steel tubing starts as flat- 
rolled, carbon strip steel. The coiled stock is rolled to 
accurate gauge, and trimmed to the necessary width 
which will give the finished tube the proper dimension 
for close tolerance drawing. The flat stock is fed 
through driving rolls and polished forming rolls which 
rradually shape the strip steel into its final cylindrical 
form. Obvious surface imperfections can be detected 


during forming because the inside and outside sur- 
faces are both open to visual inspection. 

After the cylindrical shape of the tube is formed, 
side rolls apply pressure to the two butted edges as 
they are welded together electrically. 


@ Welding Process—The welding unit has two cop- 
per alloy, dise-shaped electrodes. When the tube passes 
under the electrodes, a high-amperage, low-voltage 
current is passed across the butted edges. The re- 
sistance to the flow of current across the joint causes 
intense localized heat between the butted edges. Under 
pressure from the side rolls, the edges are welded to- 
gether. The side pressure that helps weld the joint also 
extrudes a small amount of metal on both the I.D. and 
O.D. These flashes are shaved off at once as the tube 
leaves the welding station. No foreign or additional 
material is added to the tube during welding. 


e@ Sizing and Heat Treat—Welded tubing is usu- 
ally made slightly oversize. Right after welding and 
flash removing, the tube passes through a series of rolls 


CALCULATED WORKING PRESSURES FOR HYDRAULIC LINE TUBING—PSI 





Wall Thickness-in. 





109 


























2680 





2300 





2010 





1610 





tables does not take into consideration surges or shock 
which may result in much higher instantaneous pres- 
1 the tubing and the complete system 
values were computed from Barlow's formula: 


4 2ST/D 


where P Pressure 
S Fiber stress at 15,000 psi 
T Wall thickness 
D Outside diameter of tubing 
For approximate bursting pressures, multiply these values 
by 3.3 
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TESTS FOR QUALITY CONTROL 


FLATTENING TEST compresses tube to three times its wall 
thickness. Tube weld is held at 90 degrees to direction of applied 
force. Evidence of cracks or flaws is cause for rejection. JIC 
standard test. 


EXPANSION TEST stretches tube so that O.D. is increased a mini- 
mum of 25% in a minimum length of | inch. During expansion metal 
flow will magnify any surface defects. JIC standard test. 


ELECTRONIC TEST inspects cold-finished, drawn-over-mandrel welded 
steel tubing electronically. JIC standards provide for a non-destructive 
electrical test approved by the purchaser in place of a hydrostatic test. 


that cold reduce it to more exact size. 

To insure ductility in hydraulic line tubing, the 
tubing is subjected to the following processing. It is 
normalized (to produce a finer, homogeneous struc- 
ture by recrystallizing the metal grain) under con- 
trolled atmosphere conditions. 

After tubing is cold drawn to final size, it is an- 
nealed to restore ductility. Cooling is under controlled 
atmosphere to minimize possible scale and oxides, 
and to insure uniform structure. 


INSPECTION AND TESTING 


In addition to the visual inspection made during 
the forming process, tubing undergoes a series of 
destructive and non-destructive tests in accordance 
with SAE and JIC specified standards. The following 
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REVERSE FLATTENING TEST calls for tube to be split longi- 
tudinally 90 degrees on each side of the weld line, opened, and 
flattened with the weld at the point of maximum bend. There 
must be no evidence of cracks, overlaps, or lack of heat pene- 
tration. JIC standard test. 


is part of the JIC standards relating to the tests that 
all hydraulic tubing must pass. 


@ Flattening Test—A section at least three 
inches in length shall be taken from every 1500 
feet or less of finished tubing and shall be flat- 
tened between parallel plates to three times the 
wall thickness of the tube. The weld shall be 
placed at a point of 90 degrees from the direc- 
tion of applied force. Any cracking or flaws re- 
vealed by this test shall be cause for rejection. 
Superficial ruptures resulting from minor sur- 
face imperfections shall not cause rejection. 

e@ Reverse Flattening Test—A section at least 
four inches in length shall be taken every 1500 
feet or less of finished tubing and split longi- 


Continued on page 98 





Spiral-wrap hose 
for high pressures 


@ By ROBERT J. PETERMAN 


Assistant Direct 


w of Engineering, 


Eastman Div. of Imperial-Eastman Corp., Chicago, Illinois 


PRESSURE RATINGS OF SPIRAL WRAP HOSE 





2-Spiral 1 Braid 


4-Spiral 6-Spiral 





Working Burst Min. Working 
Pressure Pressure Bend Pressure 
(psi) {psi} Radii [in.) (psi) 
7000 28,000 + 8750 
5500 22,000 7500 
20,000 6250 
16,000 : 5000 
13,000 4000 
10,000 ’ 3090 


9,000 2500 


8,000 2500 











Burst Min. Working Burst Min. 
Pressure Bend Pressure Pressure Bend 


(psi) Radii [(in.)} (psi) (psi) Radii [in.) 
35,000 5 11,250 45,000 5 


30,000 10,000 40,000 


25,000 7,500 30,000 
20,000 6,250 25,000 
16,000 5,000 20,000 
12,000 3,500 14,000 
10,000 3,000 12,000 


10,000 3,000 12,000 











IGH pressure systems offer the hydraulic engineer 
H many advantages. With higher operating pressures, 
components can be smaller and still deliver the re- 
quired horsepower. Smaller components weigh less, 
can increase operating efficiency, reduce pressure drop 
in the system, and reduce costs. 

In the past, designers were not able to use high pres- 
sure systems (3000 to 6000 psi) because adequate 
hose was not available. Hose has been developed re- 
cently that meets high pressure system requirements. 

This high pressure hose gives excellent service life 
because of its spiral wrap, wire reinforcement design. 
This construction gives better impulse life than braided 
reinforcement hose. Impulse tests at the recommended 
working pressures for each hose size have run from 
500,000 to well over 1,000,000 cycles, Failures in 


wire braid reinforcement frequently occur at the 
points of wire intersection. In contrast, wires in each 
layer of spiral wrap hose run parallel, and a thin 
layer of rubber separates each layer. Though heavier 
wire is used, spiral wrap hose is still quite flexible. 

e@ Fittings—Permanently attached hose fittings with 
various thread ends, including SAE flange type, are 
made for 2-spiral wrap 1-braid, 4-, and 6-spiral hose. 
Crimping and swaging pressures required to attach 
fittings to spiral wrap hose exceed those used on SAE 
LOOR1 and 1LOOR2 hose. Two-piece, screw-type reus- 
able hose fittings are available for the 2-spiral, 
l-braid hose. The heavier reinforcements in the 4- and 
6-spiral hose make the use of screw type reusable 
fittings impractical. Clamp type hose fittings can be 
used on the 4-spiral hose. vvv 
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This article covers basic 

flow control valve design, performance, and 
function in a circuit. It will help 

circuit designers select the right valves 

for cylinder and fluid motor speed control. 

Previous articles in this series on directional 


and pressure control valves appeared in 
February and April issues of Hyprautics & PNEUMATICS. 


N MANY hydraulic circuits, velocity of a cylinder 

or fluid motor must be closely regulated. The quan- 
tity of fluid flowing to the cylinder or motor must be 
controlled to give this regulation. In circuits using a 
fixed displacement pump, the only method of regulat- 
ing cylinder of fluid motor speed is with flow con- 
trol valves. They are sometimes called speed control 





or flow metering valves. 

These valves govern flow by restricting fluid move- 
ment in one or both directions. The restriction may 
be fixed or variable. In some elementary flow con- 
trol valves, flow varies with changes in fluid line pres- 
sure. However, the more sophisticated ones compen- 
sate for fluid pressure and temperature fluctuations. 

















e@ Needle and Globe Valves—tThe simplest adjust- 


able flow control valves are needle or globe valves. 

They have a threaded stem extending through the FIG. 1. NEEDLE OR RESTRICTOR VALVE regulates flow by 
, : moving pointed stem in or out of a fixed orifice. Flow varies 

valve body or bonnet. In needle valves the stem is directly with pressure drop across the valve. 
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FLOW CONTROL VALVES 




















FIG. 2. ANNULAR ORIFICE is adjusted by rotating the valve 
body. The poppet lifts for free flow in the non-controlled di- 


rection 


pointed and flow varies by moving the pointed sec- 
tion in or out of an orifice in the valve body, Figure 1. 
This changes the area through the valve. 

Flow through a globe valve is altered by moving 
a poppet attached to the stem with respect to a sta- 
tionary seat. Flow through either globe or needle 
valves may be completely shut off. 

Some needle and globe valves have a locknut on the 
stem that tightens against the valve body to hold the 
setting. These valves generally offer equal restriction 
to flow in either direction. However, some adjustable 
needle valves control flow in one direction and have 
an internal check valve that allows free flow in the 
other direction. These valves need no external check 
valve to permit reverse free flow when installed in 
cylinder lines 

lo conserve space, some inline flow control valves 


have no stem. Flow through the valve in Figure 2 is 


FIG. 3. PRESSURE-COMPENSATED FLOW CONTROL 
VALVE maintains constant flow although pressure drop across 
the valve varies. Flow through a non-compensated valve in- 
creases as the pressure drop increases. 





Outlet 











FIG. 4. INLINE FLOW REGULATOR compensates for changing 
inlet and outlet pressures by moving a poppet to open or close 
a control orifice. 


changed by rotating the valve body. A vernier scale or 
a color code on the body shows the valve setting. 

e@ Fixed Flow Regulators—In fixed flow regulators, 
the opening through which fluid flows is generally an 
accurately machined orifice. This orifice may meter 
flow in both directions, or have an integral reverse 
free flow check valve. Flow through these valves, as in 
needle and globe valves, varies with the pressure drop 
across the valve. 


PRESSURE COMPENSATION 

Flow through an orifice or valve varies approxi- 
mately as the square root of the pressure drop across 
it. Therefore any change in pressure at a valve’s inlet 
or outlet changes flow through the valve, Figure 3. 
Some flow control valves have a means of compensat- 
ing for pressure changes. To do this a constant pressure 
drop is maintained across a fixed or adjustable orifice 
in the valve. The pressure drop is maintained constant 
despite varying pressure upstream or downstream. 

Figure 4 shows a pressure-compensated flow control 
valve with a fixed orifice. Pressure drop across the 
fixed orifice is kept constant by controlling pressure 


in the spring chamber downstream from the orifice. 


Flow through the valve is determined by the size of the 
fixed orifice. The control orifice pressure-compensates 
the fixed orifice by maintaining a constant pressure 
drop across it. 

Increasing inlet pressure with constant outlet pres- 

sure moves the poppet so that it covers more of the 
control orifice. This movement restricts flow through 
the control orifice and increases pressure at the outlet 
of the fixed orifice. Decreasing inlet pressure moves 
the poppet to open the control orifice and decrease 
pressure downstream from the fixed orifice. 
e Bypass Flow Regulator—A bypass flow regula- 
tor has a built-in valve that bypasses pump output 
which cannot pass through the flow regulator, Figure 5. 
For accurate regulation pump output must always be 
greater than flow through the flow control valve. 

In operation, the poppet of the flow control valve 
in Figure 4 partly covers both the outlet and the tank 
ports. If inlet pressure increases, the poppet moves 
right, bypassing more fluid to tank and restricting the 
outlet port, increasing pressure downstream from the 
orifice. 
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FIG. 5. BYPASS FLOW REGULATOR returns excess fluid to 
tank. While operating, the poppet covers part of the tank and 
outlet ports, maintaining a constant pressure drop across the 
orifice in the poppet. 


If inlet pressure drops, the poppet moves left restricting 
flow through the bypass port and opening the outlet 
port. This movement decreases pressure downstream 
from the orifice. 

\ high surge pressure at the outlet port may close 

the bypass port completely. To protect the system from 
overpressure, a relief valve may be installed in the 
outlet line from the flow control valve. 
@ Adjustable Flow Controls—In most hydraulic 
systems, cylinder or fluid motor speed must be adjust- 
able. To vary speed, flow control valves are made 
with variable orifices. 

There are several methods of adjusting orifice area. 
One is a tapered slot on a shaft that changes flow area 
through the valve as the shaft rotates. Another uses a 
tapered shaft end that also changes orifice area as the 
shaft turns, Figure 6. These types of orifice adjustment 
give accurate control. They can adjust from shutoff 
to maximum area in less than ™% revolution of the 
shaft, with a calibrated dial for reset accuracy. Others 
cover a wider flow range with several revolutions of 
the shaft. 

The adjustable flow control valve in Figure 7 main- 
tains a constant pressure drop across the orifice by 
using an integral pressure compensating spool. The 
spool is positioned by sampling pressure upstream and 
downstream from the adjustable flow control orifice. 
The compensating spool moves to any required posi- 
tion to keep the pressure drop across the adjustable 
flow control orifice constant. As outlet pressure in- 
creases, the spool moves up increasing pressure in the 
control chamber. Increasing inlet pressure moves the 
spool down decreasing pressure in the control chamber. 
Orifice pressure drop is fixed by spring force. 

@ Integral Check Valves—lf flow control valves 
are mounted upstream from directional control valves, 
any leakage in the directional valve alters regulated 
flow. To prevent this flow variance, flow control valves 
are generally located as close to cylinder or motor 
ports as possible. This arrangement gives accurate 


speed control but requires a check valve to allow free 


reverse flow when the cylinder or motor is reversed. 

To avoid a separate check valve and its additional 
piping, some flow control valves are made with an 
integral check valve, Figure 8. During reverse flow, 
fluid entering the outlet port flows through the spring- 
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FIG. 6. ORIFICE AREA is varied by rotating a tapered stem. 
This gives full orifice opening in less than '/2 revolution of the 
stem. 








Outlet 




















FIG. 7. PRESSURE-COMPENSATED, VARIABLE FLOW CON- 
TROL VALVE gives constant flow with varying inlet and outlet 
pressures. Moveable spool is positioned by pressure from the 
control chamber and the outlet port, maintaining a constant 
pressure drop across the adjustable orifice. 


























FIG. 8. REVERSE FREE FLOW CHECK VALVE in pressure 
compensated flow control valve allows unrestricted flow in the 
reverse direction. Check valve is needed if flow control valve 
is mounted between the directional valve and the cylinder. 


loaded check valve and also acts on the bottom of the 
valve spool, holding it open. 

e@ Built-in Overload Relief Valve—Some bypass 
flow control valves have an integral overload relief 
valve to relieve pump flow if downstream pressure 








FLOW CONTROL VALVES 














increases above the valve’s setting. Only the pressure 
required by the cylinder or fluid motor is maintained 
at the valve. This reduces power input and heat loss 
when load on the cylinder or motor varies. 

In Figure 9, position of the spool determines the 
pressure in the control chamber and the amount re- 
turned to tank. Pressure in the chamber on the bottom 
of the spool is limited by a relief valve. Fluid enters 
this chamber through a small port from the down- 
stream side of the orifice. The relief valve is set to 
open slightly above the maximum pressure required 
by the cylinder or fluid motor. When the relief valve 
opens, the spool moves down and unloads the system. 

A vent line from the chamber under the spool may 
be connected to tank through a shutoff valve. Open- 
ing the shutoff valve unloads the pump through the 


flow control valve. 


@ Temperature Compensation—Oil temperature 
changes alter flow through a fixed or adjustable ori- 
fice. When a hydraulic system is first started, its oil 
is generally cooler than it is after running for awhile. 
Cool oil is more viscous and has a lower flow rate 
through a flow control valve than it has after the 
system heats. 

lo compensate for this change in flow rate, some 
flow control valves use sharp edged adjustable meter- 
ing orifices which reduce flow variations due to tem- 
perature and viscosity changes. Flow accuracies of 
2% are possible with viscosity changes of 250 SSU. 

A second method uses the principle of dissimilar 
metals expanding at different rates with increasing 
temperature. As oil temperature increases, flow area 
through the valve decreases. This is sometimes done 
by a tapered stem of high expansion metal expanding 
into a fixed orifice. 

Temperature compensation can be a disadvantage 
when cylinder or fluid motor leak rates, increasing 
with temperature, are compensated for by similar in- 
creases in flow rates through the flow control valves. 


@ Deceleration Valves—Cylinders may be fitted 
with cushions at the ends of their stroke to reduce 
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FIG. 9. INTEGRAL OVERLOAD RELIEF VALVE limits the 
flow control valve's maximum operating pressure. Valve permits 
unloading the pump by closing the adjustable orifice or opening 
the vent connection to tank. 
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FIG. 10. DECELERATION VALVE gradually closes when a cam 
depresses the stem. Bypass orifice maintains a small flow to 
the cylinder when the valve closes. 


shock when they stop. These cushions are generally 
short because they are built into the cylinder end-caps. 
In some systems it is desirable to decelerate a cylinder 
before the end of its stroke or over a greater distance. 
Deceleration valves permit this gradual slow down. 


Continued on page 78 
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FIG. 11. METER-IN CIRCUIT regulates 
flow to the cylinder for speed control 
during the work stroke. Check valve 
allows free reverse flow when the cyl- 
inder retracts. 


FIG. 12. METER-OUT CIRCUIT regu- 
lates flow from the cylinder for speed 
control. This circuit maintains a constant 
backpressure on the piston and prevents 
lurching if the load quickly drops. 


FIG. 13. BLEED-OFF CIRCUIT requ- 
lates flow to the cylinder by metering 
part of pump flow to tank. This circuit 
is more efficient than meter-in or meter- 
out because pump output pressure is only 
high enough to overcome work resistance. 
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FLOW CONTROL VALVES 





These valves are normally open, cam-actuated, 2- 


way valves, Figure 10. As the cylinder reaches the 
point in its stroke where deceleration starts, a cam 
attached to the cylinder rod o1 tool slide gradually 
closes the valve, reducing flow from the cylinder. De- 
celeration valves are generally spool construction. 
Spool lands are machined so that they gradually re- 
duce flow through the valve as the spool retracts. The 
lands may have a slight taper or a V-shaped notch to 
vary flow. 

Deceleration valves may have a bypass orifice to 


allow a small flow when the valve closes. This flow 


From pump 


Galx. 
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FIG. 14. DRILL-REAM CIRCUIT has four different cylinder 
speeds; rapid traverse, coarse drill, fine drill, and ream. Solenoid 
valves select flow control valves to meter fluid when the 
mechanically actuated 2-way valve closes. 




















FIG. 15. DECELERATION VALVES gradually reduce flow 
from each end of the cylinder as it nears the end of its stroke. 
Check valves allow the cylinder to accelerate rapidly when 
flow is reversed 


gradually moves the cylinder against a positive stop. 
he flow may be fixed or adjustable. Some deceleration 
valves have an integral check valve. 


e@ Metering Circuits—There are three basic meth- 
ods of controlling cylinder or fluid motor speed. One 
is by metering fluid to the cylinder or motor, another 
is by metering fluid from it. The third method bleeds 
fluid to the reservoir from the pressure line. 

The speed control circuit for a particular machine 
is determined by load characteristics of the cylinder or 
fluid motor. Certain control valves operate better in 
one circuit than another. 

Meter-in circuits are used when the cylinder or fluid 
motor load is constant and always positive. If the load 
becomes negative (in the same direction as movement) 
the cylinder or motor jerks, because there is no fluid 
pressure holding it back. 

Extending a cylinder with a meter-in circuit some- 
times gives finer speed control than regulating flow 
from the rod end. The larger volume of fluid flow 
into the blind end permits more accurate flow control. 
Also, since the rod end is open to tank there is no 
danger of intensifying pressure in the rod end be- 
cause of piston area differential. 

Meter-in circuits are used on welding machines, 
grinder tables, and milling machines. Meter-in cir- 
cuits should have a relief valve ahead of the flow con- 
trol valve to return excess pump delivery to the tank. 
The relief valve may be incorporated in the flow con- 
trol valve (such as a bypass flow regulator or a pres- 
sure-compensated flow control with overload relief). 

Efficiency of a meter-in circuit may be reduced be- 
cause pump output not going to the cylinder or motor 
flows through a relief valve at full system pressure, 
unless the flow regulator has an integral bypass. 

Meter-out circuits maintain a back pressure on the 
piston which prevents the cylinder from lurching when 
the load is quickly removed or becomes negative. 
Meter-out circuits are used for drilling, reaming, and 
boring. 

If large cylinder rods are used and pressures are 
high, flow control valves in meter-out circuits should 
be protected with a relief valve. This limits pressure 
intensification at the rod end of the cylinder because 
of difference in piston area. Like meter-in circuits 
meter-out circuits are inefficient, because excess pump 
flow flows through a relief valve. 

Bleed-off circuits are the most efficient, because sys- 
tem pressure is only high enough to overcome the 
work resistance. However, they do not compensate for 
varying pump flow as slip changes with pressure. 
Meter-in bypass circuits are also efficient for the same 
reason and are not affected by pump slip variations. 
These circuits are used for broaching machines, hon- 
ing machines, and reciprocating grinder tables. 

Flow control valves with built-in overload relief 
valves are not used on bleed-off or meter-out circuits, 
because they require pressure at their outlet port. 
With the outlet connected to tank, the integral relief 
valve would be held open, and pump output would 
unload to tank. vvv 
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COMMERCIAL fluid power motors 


MODEL H, SERIES 36 
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*O” ring seals — 
two for each motor 


Heavy duty gear bearings — 
four to each motor 














Helical drive and 
driven gears —one 
for each motor 





Patented wear piates — 
two for each motor 


How to get multiple ‘speed-torque output 


Multiple-speed drive simplified 


Efficient operation of heavy mobile 
equipment frequently involves multi- 
ple speeds. Not so efficient, however, 
is the shifting of gears, the power 
take-offs, clutches and gear transmis- 
sions involved.in gaining these 
desired speed.Jevels with mechanical 
drives—not to mention the constant 
maintenance headaches these same 
drives entail. 


Pictured above is one Commercial 
fluid power oil-hydraulic motor that 
now delivers low and high speeds 
efficiently—completely eliminates the 
problems mechanical drives ordi- 
narily involve. 


Two motors work in tandem 


This Commercial Model “H” tandem 
motor actually involves two single 
motors of equal output mounted on 
one common drive shaft. When fluid 
power from the pump source is 
directed by simple valving into just 
one of the single motors, the shaft 
rotates at the high speed. The other 
single motor on the same shaft 
receives no input and therefore 
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merely turns. When low speed is 
required, the total fluid power 
delivery from the pump is valved into 
both of the single motors. And of 
course motor torque at this reduced 
speed is doubled. This simplified 
control of two speeds—both low and 
high—is possible in either direction, 
forward or backward. 

Each of the single motors in this 
Model “H” tandem motor has one- 
inch gears. With a fluid power input 
of about 15 gpm at 1200 psi, for 
example, when one of the single 
motors receives the entire input, rota- 
tion is 1200 rpm. When the same 
input is split between the two equal 


size single motors, rotation is 600 rpm. 


Model “H” motors are available with 
gears in widths of 1”, 14”, 14%”, 2”, 
2%” and 3”. Any combination of gear 
sizes is practical. 


More than two speeds 


Even three speed operation can be 
obtained with Commercial double 
tandem motors when gears of differ- 
ent widths are used in each single 
motor. High speed operation results 


Yircle 35 on Reader Service Card 


when the full pump delivery is valved 
to the motor with the smaller gears, 
intermediate speed when it is all 
directed to the larger gear motor, and 
slow speed when valved to both 
motors. Commercial Model “H” 
motors are recommended for contin- 
uous duty operation at pressures up to 
2000 psi and speeds up to 1800 rpm. 


Engineering help available 


Be sure to send for your copy of 
Commercial’s “Oil-Hydraulic Motors 
Catalog H-4”. Further information 
on Commercial’s complete line of 
other fluid power components— 
valves, pumps and cylinders—is also 
yours for the asking, as is help and 
assistance from COMMERCIAL’s tech- 
nical service department. 

Address inquiries to Commercial 
Shearing & Stamping Company, 
Dept. A-27, Youngstown 1, Ohio. 


LOUIE HOWL 


Shearing & stamping 
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Stability of a 3-way hydraulic valve depends on the balance 


of flow forces in the valve’s null position. This article 


analyzes a theoretical valve. In a future 


article these principles will be applied to an actual valve design. 


Null-position flow forces 
in 3-way servovalves 


e By HOWARD L. HARRISON, Associate Professor, Department of Mechanical Engineering 


University of Wisconsin, Madison, Wisc. 


LOW forces are produced by the flow of hydraulic 

fluid through metering orifices of a valve. 3-way 
servovalves react differently from 4-way valves. Flow 
force conditions in the null or center position are of 
particular interest, because the null position can be 
one of unstable equilibrium resulting in valve and sys- 
tem instability. 

\ control system using a 3-way servovalve is shown 
in Figure 1. With the valve spool in the null position, 


Sylinder 
pressure P, 


FIG. 1. IDEAL 3-WAY SERVOVALVE in null or center posi- 


tion. Piston head end area is twice that of rod end. 


supply pressure P, causes leakage flow across the cen- 
ter land of the spool to the return port. This leakage 
flow meets two equal restrictions at the metering edges 
of the center land, resulting in two equal pressure 
drops: cylinder pressure P.. is equal to one-half supply 
pressure P,. Return pressure P, equals zero. The cyl- 
inder piston remains stationary because it is hydrau- 
lically balanced: though P. is one-half the supply pres- 
sure, it acts on the piston head end which has an area 
twice that of the rod end. The cylinder piston can be 
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actuated by moving the valve spool to the right or left 
causing cylinder pressure P.. to decrease or increase 
accordingly. 

The valve configuration shown in Fig. 2 used to an- 
alyze flow forces, is for an ideal valve with square- 
edged orifices and zero radial clearance. It has an 
underlap y on each edge. Spool displacements x are 
considered from —y to +y. The cylinder port is 
blocked to prevent load characteristics from influenc- 


FIG. 2. VALVE CONFIGURATION has square edged orifices, 


zero radial clearance, and is assumed to be frictionless. 


ing the valve which is assumed to be frictionless. 

Flow force analysis is based on steady-state flow 
forces. Transient flow forces, for the limited displace- 
ments considered, are always equal in magnitude and 
opposite in sign, and therefore produce no net forces. 
Flow calculations are based on the work of Lee and 
Blackburn’, who show that the basic equation (based 
on influx or efflux of momentum) for the axial com- 
ponent of flow force F at one edge of the square- 


edged spool is: 





FIG. 3. IN NULL POSITION valve spool is in unstable equilib- 


rium 


FIG. 4. IN UNBALANCED CONDITION, translation of the 
valve spool from the null position continues until static force 
equilibrium is reached 


FIG. 5. CHARACTERISTICS of an unstable valve. 





NULL-POSITION FLOW FORCES 


k Opv cos @ 


where: Q = total rate of flow 

p mass density of fluid 

V velocity of jet at vena contracta 

@ = jet angle (69 degrees for ideal valve) 
Force F always acts in the direction that reduces the 
valve opening regardless of the direction of fluid flow. 
Equation (1) becomes more useful when we substi- 
tute for velocity: 


2AP 
v= - 
p 


whe.e P is the pressure drop across the orifice, 


F V2eQ VAP cos @ (2) 


It is assumed that flow is two-dimensional and that 
the fluid is non-viscous and incompressible. 

The axial component of the flow force at edge | of 
the spool is designated as F,, as shown in Figure 2. 
This force acting on the spool, tends to reduce area 
A, and represents a positive force for all displace- 
ments considered. In similar fashion, Fy represents the 
axial component of flow force at edge 2. This force is 
negative. The algebraic sum of F, and Fy» represents 
an unbalanced flow force, F,, which can be either posi- 
tive or negative. 


FLOW FORCE ANALYSIS 


When return pressure P, is zero, flow force Fy is: 


F; - \ 20 0 VP cos @ 
where: Q = rate of leakage flow 
P. cylinder port pressure 
Leakage flow Q can be determined by considering the 
two orifices A, and Az in series. Since flow is the same 


through both orifices: 


j 


> , , 
Q=Q Q C,A 2c ee) 
p 


where 0) flow past edge | 
. flow past edge 2 
A area of orifice at edge | 
A. area of orifice at edge 2 
Cc. coefficient of discharge (assumed constant) 
P, supply pressure 


Solving equation (4) for cylinder port pressure P.: 


Is: 


If spool displacements are assumed to be 


Ao=w (iy + x) 
Ay witiy— x) 
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Dependable name, dependable product 


The Bendix-Westinghouse name on a power cylinder is your assurance of 
dependable performance. And, whatever your application, the wealth of 
Bendix-Westinghouse design experience permits exact “tailoring” to your 
needs. Bendix-Westinghouse piston-type power cylinders are widely used in 
every field of industry, operating up to 200 psi air and 1800 psi oil. Our large 
inventory of machined parts for standard units, combined with our manu- 
facturing flexibility, means fast delivery to meet your needs. In addition to 
the broad range of standard models, we also provide many specialized sizes 
and mounts. When you think of power cylinders, think of Bendix-Westing- 
house . . . for dependability! Write today for complete information. 


Bendix fffestinghonee <i> 


INDUSTRIAL PRODUCTS 
Bendix-Westinghouse Automotive Air Brake Company, Elyria, Ohio 
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ROTOCHAMBER has neoprene diaphragm, 
delivers from 900 to 5000 pounds force at 
100 psi air pressure. 


ROBOTAIR CHAMBER has optional rubber or 
neoprene diaphragm, delivers from 300 to 
3600 pounds force at 100 psi air pressure, 
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NULL-POSITION FLOW FORCES 





where: x spool displacement 
V underlap per edge 
w peripheral width of orifice 


then fluid force Fo is: 


~ cos Owty 


Cowy P 


) (1 + x/y)? 
2 Cawy P, ce ; (] x/y) (9) 
| nbalanced flow force IF 


and | 


is the algebraic sum of F; 


(x y)*] 
2 Cuwy P,. cos @ (10) 
+ ix/y) 


Based on equation (2), flow force F, with the spool in 


the null position is: 
I Cuwy P, ce (11) 


Therefore 


(14) 


Equations (12), (13), and (14) are plotted in Fig- 


ure 3. F, increases with displacement in a fairly 
linear manner, and its behavior is similar to a spring. 
The concept of flow force spring rate (which will be 
called flow force rate), is useful in considering valve 
stability. The magnitude of the rate at any point is 
equal to the slope of the curve at that point. 

Figure 3 shows that the null position of the valve 
pool is a point of unstable equilibrium. Spool dis- 
placement in the positive direction results in an unbal- 


anced positive flow force which tends to increase the 
positive deviation. A similar situation exists for nega- 
tive spool displacements. In this case, however, the un- 
balanced flow force rate is negative in the sense that 
increased displacements produce forces which tend to 
increase the displacement. 

Note that the presence of unbalanced flow forces 
will not necessarily produce valve instability: valve 
actuator characteristics are also important factors. 
Consider a single-stage electrohydraulic servovalve in 
which the torque-motor actuator, with no signal ap- 
plied, exhibits a spring rate. The force required to 
move the actuator away from the null position is di- 
rectly proportional to the displacement from that po- 
sition. If the actuator spring rate exceeds the rate of 
the unbalanced flow force, the valve will be stable in 
the null position. 

However, if the unbalanced flow force rate exceeds 
that of the actuator, the actuator cannot hold the valve 
spool in the null position, because the unbalanced flow 
force increases faster with displacement than the 
resisting actuator force. This unbalanced condition 
results in a translation of the valve spool from the null 
position. This continues until static force equilibrium 
is reached. 

The unbalanced condition is illustrated in Fig. 4. 
If the valve actuator spring rate produces the line F,, 
(F, being the actuator force with no signal applied) 
the valve will hold the null position, because the slope 
of F,; is greater than the initial slope of F,. The re- 
storing force is greater than the disturbing force. 
However, if the actuator characteristic is as shown by 
line F,2, the actuator cannot hold the spool in the null 
position and the spool will seek position + 6b where a 
force balance is achieved. This point of force equili- 
brium can be visualized by plotting line — Fy». 

A stable valve must be able to hold the spool in the 
null position and thus produce a cylinder port pressure 
P.. equal to one-half supply pressure P,. This pressure 
relationship is required to hold the load cylinder mo- 
tionless in any desired position. A valve that cannot 
hold the null position when used in a feedback con- 
trol system requiring the positioning of the load cylin- 
der is unstable and causes persistent fluctuations of 
the load cylinder and the system. 

Continued on page 86 





@ Valve spool null position is a point of unstable equi- 
librium when only flow forces are considered. These 
flow forces combine to produce a non-linear hydraulic 
spring which has a negative rate, or scale. Any dis- 
placement from the null position results in a force 
that tends to increase the displacement. The value for 
the null position k's is calculated from equation (17). 


Flow force values for displacement within the under- 
lapped region of the valve can be calculated from 
equations (8), (9), and (10) or from the dimensionless 
plot shown in Figure 3. 





BEHAVIOR OF AN IDEAL 3-WAY SERVOVALVE 


@ A stable valve must be able to hold the spool in the 
null position. This means the valve actuator spring 
rate must exceed the null position flow force rate. 


A valve is unstable if flow force rate exceeds actuator 
spring rate. For this valve, equations (20), (21), and 
(23), or the dimensionless plots shown in Figure 5, 
can be used to determine the two possible stable dis- 
placements of the spool and, the corresponding values 
for the cylinder port pressure and effective overall 
spring rate. 
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INCREASE HYDRAULIC 
SYSTEM EFFICIENCY 
e AND EQUIPMENT LIFE 
WITH THE 
PUROLATOR P32 
SERIES 


The Purolator P32 Micronic® Filter makes short 
work of hydraulic system dirt. Stops it — before it 
gets a chance to wreck equipment and rob you of 
top efficiency and output. Here’s how it works: 
Greater filtering area. The Micronic® Filter is a 
resin-impregnated cellulose element that traps 
contaminants, leaving vital hydraulic systems 
clean. It is specially preformed and pleated for 
maximum filtering area. 

Easy element change. The clamp-lock ring con- 
struction lets you change elements without dis- 
connecting the filter unit from the system. Just 
unscrew the couplings, throw away the dirty ele- 
ment — and slip in the replacement. 

Adaptable application. You can use one or two 
elements, whatever you need, and install units on 


either the pressure or suction side of the pump. 
The unit can withstand operating pressure up to 
300 Ibs. 

The P32 series is a medium size line ranging 
in flow capacity from 15 to 30 GPM. It is 1 of over 
2000 units available from Purolator, the world’s 
most experienced filter manufacturer. For infor- 
mation, write: Purolator Products, Inc., Rahway. 
New Jersey. 


Filtration For Every Known Fluid 
PURQLATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, CANADA 
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NULL-POSITION FLOW FORCES 





FLOW FORCE RATE 


Che magnitude of flow force rate ky in Figure 4, is 


equal to the slope of curve I 
(15) 


Differentiating equation (14) and substituting the val- 


ue for F’; from equation (11), flow force rate kg is: 


bix/y) l 
w Py « " (16) 
i+ x/y)*} 


Flow force rate k’; at x 0, has a very practical use, 
because for stable operation, actuator spring rate s 
should exceed this value. The expression for k’; is 


obtained from equation (16) by setting x/y 0: 
k's - w P, cos 0 (17) 


Equatic ! 17), in which @ is equal to 69 degrees. is 
valid only for an ideal valve. Flow force rate for an 
actual valve with radial clearance is likely to be great- 
er, because with radial clearance, jet angle @ varies 
with spool displacement'. This angle for a given spool 
displacement is least for the edge with the least under- 
lap. Assuming a slight displacement from null, this re- 
sults in a greater flow force unbalance than in the 
ideal case, and consequently a greater k’;. Friction has 
been neglected in the analysis of the ideal valve. How- 
ever, it is a factor which affects performance of an ac- 


tual valve 


UNSTABLE VALVE CHARACTERISTICS 


If flow force rate k’, exceeds actuator spring rate 

k,, the final displacement of the spool can be obtained 
by determining the point at which unbalanced flow 
equals actuator force | 


und (14 


Comparing equa- 


(19) 


balance requires that the algebraic sum of 
ind Fy be zero. From equations (18) and (19), 


expression tot is 


(20) 
k - 


qn atior 20) is based on the assun plion that k's 
k,. Cylinder port pressure P. for a given spool dis- 
placement can be determined from a modified 


form | equation ) 


In Figure 4. ordinate differences A (within the 
shaded area) represent unbalanced forces which act 
to accelerate the valve spool and the connected masses. 


Thus, the spool tends to overshoot point h with re- 


SYMBOLS 
Orifice area 
Coefficient of discharge (assumed con- 
stant) 
Flow force 
Flow force with valve spool in null posi- 
thon 


Axial component of flow force at edge 1 
Axial component of flow force at edge 2 
Unbalanced flow force 

Actuator spring force with no signal ap- 
plied 

Actuator spring rate 

Flow force rate 

Flow force rate with spool in null position 
Flow 

Cylinder port pressure 

Return pressure 

Supply pressure 

Velocity of jet at vena contracta 
Peripheral width of orifice 

Speol displacement 

Underlap. per edge 

Pressure drop across orifice 

Mass density of fluid 

Jet angle (69 degrees for ideal valve) 


sultant oscillation. The overall effective spring rate k,, 
that exists at point 6 is, for all practical purposes, the 
sum of actuator rate k, and flow force rate ky existing 


at this point. Thus: 


s ka + ke 


k. 


bs k's k's 


Solving for k,/k', from equation (20) 


ks l (x/y) 
k's 1 + (x/y) 


Since flow force rate must be considered equivalent 
to a negative spring rate, the sign of flow force rate 
must be changed before summing it with a positive 
spring rate. Combining equations (16) and (17) with 
the required sign change: 


ke (x/y)* + 4(x/y) 


k's |] 


(25) 
(x/y)*] 


Substituting equations (24) and (25) in equation 
9 


(Ze! 


tix/y) 


k's 11 + (x/y)*] 


(26) 


Equations (20), (21), and (26) are plotted in Fig. 5 
as curves a, b, and c. For a given value of k,/k’s curve 
a gives the two possible stable spool displacements. For 
these displacements, curve b gives the corresponding 
cylinder port pressures, and curve c the values for the 
effective overall spring rate to be used in determining 
the frequency of any fluctuation. vvv 
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EXTRA TOUGH 
FOR HIGH PRESSURE 
PUNISHMENT 


Represented in Canada by:— 

Mr. P. J. O'Higgins, 
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AGINCOURT, ONT. 
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W ATS NEW IN HYDRAULIC 
ask. MPERIAL- 


NEW EXPANDED LINE 


With the addition of new products, particularly in 
higher pressure hose assemblies, the Imperial-Eastman 
line offers more than you will find elsewhere. Here’s a 
complete line of wire braid hose, as well as Imperial- 
Eastman’s new Hytron polyamide-polyester hose. Me- 
dium-pressure hose assemblies now include 2-spiral 
wire and l-wire braid. High and super-high assemblies 
are available to meet working pressures to 11,000 psi. 
Couplings, adapters, adapter unions, fittings—we have 
them to meet all your needs. 


9; 
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tah for free literature 
use coupon at right 


NEW HIGHER PRESSURE ASSEMBLIES 


Working-pressure requirements going up for you? 
Then look for problem solutions at Imperial-Eastman. 
Hose assemblies are now available in the high- and 
ultra-high-pressure ranges—up to 11,000 psi. Again, 
the completeness of the Imperial-Eastman line and the 
engineered, tested quality offer advantages you won’t 
find elsewhere. Among I-E’s new products is a 6-spiral 
hose now available in sizes from %4 to 2 in.—to with- 
stand working pressures up to 11,000 psi. Other con- 
structions withstand working pressures in excess of 
3000 psi. 


IMPERIAL 


imperial-Eastman Corporation General Offices 


Iimperial-Eastman Corporation (Canada) Ltd., 
Barrie, Ontario 





HOSE ASSEMBLIES? 
EASTMAN 


NEW MATCHED-QUALITY COUPLINGS 


You know that hose assemblies deliver best service with 
the proper application of couplings and fittings. From 
Imperial-Eastman you get matched quality in the com- 
plete assembly—with permanent or reusable couplings 
—and with adapters, adapter unions and other connec- 
tors. Now available is a new 4-bolt, clamp-type coupling 
to withstand working pressures to 2500 psi in the 2 in. 
size. Factory-assembled permanent couplings are ap- 
plied by an exclusive I-E pressure-controlled process 
to assure absolute, matched-quality dependability. 


EASTMAN 


6300 West Howard Street, Chicago 48, Illinois 
Imperial-Eastman, $.A., Apartado Postal 26544, 
Mexico 13, D.F. 
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New ideas, new research, new products plus an expanded line 
of hydraulic hose assemblies—these are developments now 
coming from Imperial-Eastman. It’s a complete line—in- 
cludes low- to ultra-high-pressure assemblies to meet your 
expanding needs. As always, the line reflects highest engi- 
neering and manufacturing standards. 
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ABRASION.-RESISTANT “TOUGH POLYESTER 


THERMOPLASTIC COVER \ 


SEAMLESS POLYAMIDE ~ 
INNER TUBE 
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NEW HYTRON® HOSE 


This new polyamide-polyester hose solves many prob- 
lems, meets many specifications as an alternative to one- 
wire braid SAE 100R1 hose. It has seven times the flex 
impluse life of wire braid, with comparable strength. 
Hytron hose also features excellent compatibility with 
mineral or synthetic fluids having either phosphate 
ester or water bases. Withstands burst pressures from 
9000 to 12,000 psi—temperatures from —45° to 250° F. 
Hytron is available in long lengths—to 1000’; fur- 
nished with permanent or reusable couplings. 


Imperial-Eastman Corporation, 6300 W. Howard St., Chicago 48, Ill. 


Please send me information and literature on the following: 
The complete Imperial-Eastman line of assemblies 
] High- and ultra-high-pressure assemblies 


] Matched-quality couplings and fittings (_] Hytron hose 
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FIG. 1. DEVELOPMENT OF DIRECTIONAL CONTROL 
VALVE SYMBOLS. Figure la represents a simple valve and 
shows connections, flow paths, and function of the valve. Figure 
ib shows a method of actuation of the valve. The other figures 
represent more complex directional control valves. 


How to read 


© By CHARLES F. FRYE, 
President, Auto-Ponents, Inc., Bellwood, Ill 


Vany designers are not familiar with 
the ASA standard graphical symbols 
for fluid power diagrams even though 
they were originally published in 1948. 
Knowing the symbols is a first step 
in understanding and being proficient 


in designing fluid power systems. 


DENTIFICATION of hydraulic components with a 
paces system of graphical symbols was origi- 
nally formulated by participants in the Joint Industry 
Conferences (JIC) held in Detroit. Since their first 
publication in 1948, these symbols have proved so 
successful that the system has since been adopted by 
the American Society of Mechanical Engineers, the 
American Standards Association, and the British 
Standards Institution. 

This article shows how easily you can understand 
circuits once you have memorized a few basic princi- 
ples. 

A valve consists of a housing with ports for the 
entry and exit of fluid. Within the housing is a 
mechanism to stop, restrict, or direct the flow. ASA 
symbols do not indicate the internal mechanism of a 
valve, nor its size. They only indicate how flow passes 
through the valve. An operator flag on the symbol 
shows how the valve is actuated. 


@ Directional Valves—Simple control of a double- 
acting cylinder requires four ports in the control valve. 
Figure la shows a simple, directional valve. Line pres- 
sure at P is directed to a cylinder through port 1, 
while 2 connects the cylinder to tank in a hydraulic 
circuit, or to atmosphere in a pneumatic circuit. 
Imagine the symbol envelope moving to the left. The 
connections and flow to the cylinder are reversed, and 
this reverses the piston movement. 

Figure lb represents the same valve operated manu- 
ally with spring return. Remember that the porting next 
to the operator flag shows the condition of the valve 
when it is actuated. External lines are connected to 
the normal or neutral position of the valve. Thus, 
in Figure lb, the neutral position is held by a spring, 
with flow from P to 1. The actuated position is with 
the valve moved manually to the left, against spring 
pressure. This is a 2-position, 4-way valve. Two- 
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circuit diagrams 
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Sequence va/ve 
directly operated 
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Counterbalance Pressure reducing 
vo/ve vo/ve 








FIG. 2. PRESSURE CONTROL VALVES. The arrow within the 


envelope indicates flow direction. 


position, 3-way valves control single-acting cylinders. 

More complex circuits often require 3-position, 4- 
way valves. Two basic types are open center and 
closed center, represented by the symbols in Figures 
le and 1d. Neutral position of these valves is the cen- 
ter one. Solenoid actuation is shown in the examples. 
Although the operator symbol infers that the solenoid 
pushes the internal valve mechanism, actually the sole- 
noid usually pulls. This paradox occurs because the 
symbol must be universal, equally applicable to cam, 
hydraulic, or pneumatic actuation. These invariably 
push the valve mechanism. In Figure 1d, then, when 
solenoid A is energized, visualize that flow pattern X 
moves right to replace envelope Y. 

Valves shown in Figures le and ld are spring- 
centered. When either solenoid is de-energized, the 
valve returns to center neutral position. 


e Pilot-Operated Valves— Another important group 
of valve symbols is the pilot-operated, solenoid-con- 
trolled type. A 2-position, 4-way valve is shown in 
Figure le and a 3-position, 4-way in Figure lf. The 
simplified symbol is shown below. 

These are complex symbols, and for clarity in pre- 
sentation are enclosed by component enclosure lines. 
In }-position valves, pressure fluid is shown directed 
to the center position. When a solenoid is energized, 
pilot pressure fluid flows internally to actuate the 
main control valve. With both solenoids de-energized, 


the valve is centered by springs. 


@ Pressure Control Valves—Relief, sequence, 
counterbalance, and pressure reducing valves, Figure 
2, are examples of pressure control valves. The arrow 
within the envelope indicates flow direction and 
identifies the inlet and outlet ports and lines. If the 
arrow and outlet line are directly connected in a con- 
tinuous, straight line, this indicates a normally open 
valve. With the arrow displaced from the outlet line, 
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Fixed restrictor 








Variable restrictor 





Voriable, pressure 
compensated vaive 























FIG. 3. FLOW CONTROL VALVES. A restriction in the line 


indicates metered flow. 


this indicates a normally closed valve. 

Now consider the offset spring and the pilot oi 
supply pressure lines. They indicate the method of 
valve actuation. For the relief valve, visualize line 
pressure compressing the spring as pressure increases. 
When pressure reaches the valve setting, the arrow 
moves forward. When it reaches the outlet line the 
valve opens. 

For the normally open pressure-reducing valve, pilot 
pressure compresses the spring, reducing the flow 
orifice size and reducing pressure. The pilot line is 
connected downstream from the envelope so_ the 
valve can sense the pressure which it is to control. For 
the sequence and counterbalance valves, pilot pressure 
acting against spring force opens the valve at its pres- 
sure setting. Pilot lines are connected upstream. 





ASA symbols are given in the JIC Standards. 
These standards are included in the Fluid Power 
Handbook & Directory and are also available 
separately from Hydraulics & Pneumatics. 





For some pressure control valves the chamber hold- 
ing the spring section must be drained of oil leaking 
into it, so that the valve spool can move freely. Se- 
quence and pressure reducing valves have an external 
drain line because their outlet is not connected to tank. 
This is shown on the symbol. The outlet line of the 
counterbalance valve is usually connected to tank. so 
the drain is internally connected to it and is not indi- 
cated in the symbol. 


@ Flow Controls—tThe basic symbol for a flow con- 
trol valve represents a restriction in the line, see Fig- 
ure 3. A V in the restriction symbol indicates a vari- 
able flow control valve, and PC added to the symbol 
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FIG. 4. PNEUMATIC CIRCUIT with o 3-way valve and a 


single-acting cylinder 


indicates a pressure-compensated valve, which main- 


tains constant flow regardless of variations in pressure. 


@e Pump and Other Symbols—A circle with the 
appropriate letters inside indicates a pump or other 
component. PF and PV indicates a fixed or variable 
displacement pump. Other common letter combinations 
are: ACC, accumulator: FLT, filter; HE, heat ex- 


changer; and PS, pressure switch. 


@ Direct and Pilot-Operated Circuits—When 
reading a circuit, first notice the valves and how they 
control other components. This is usually easier than 
following the pressure line from the pump. 

Figure 4 shows a pneumatic circuit with the 3-way 
valve in normal position. The spring of the single 
acting cylinder has retracted the piston. When the 
valve is shifted manually, air is directed to the head 
end of the cylinder, extending the rod. 














FIG. 5. ROD EXTENSION IS SPEED CONTROLLED by a 


flow control valve in the exhaust line 
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FIG. 6. SEQUENCING CIRCUIT extends cylinder | first, then 
fluid flows to cylinder 2. 


Notice the regulator-filter-lubricator-gage unit in 
the air line, enclosed by the component line. A manual 
shut-off valve is connected at the beginning of the 
circuit. 

A solenoid-controlled, pilot-operated air circuit is 
shown in Figure 5. Everything is in neutral: the sole- 
noid is de-energized and the cylinder is retracted. 
When the 3-way pilot valve is energized, air flows 
through it and shifts the main, 4-way control valve, 
directing air to extend the cylinder. Rod extension 
speed is controlled by the restrictor valve which 
meters-out air flow in the exhaust line. When the 
solenoid is de-energized, the reverse stroke starts, be- 
cause both valves are spring offset. The piston rod 
returns fast because air by-passes the restriction 
through the check valve. 

@ Sequencing Circuit—A simple, hydraulic sequenc- 
ing circuit appears in Figure 6, with a fixed displace- 
ment pump, tank filter, relief valve, and pressure test 
point. The valve is in neutral position, and initial 
movement is toward the right. Thus when solenoid X 
is energized, oil flows to extend cylinder 1. When the 
cylinder reaches the end of its stroke, pressure builds 
up in the line and opens the sequence valve. Fluid then 
flows to extend cylinder 2. At the end of its stroke, 
the rod trips a limit switch which reverses the solenoid 

Continued on page 94 
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EASTERN 
takes the 
gamble 
out of 
selecting 


POSITIVE 
DISPLACEMENT 


If you have a performance requirement for 

pumps which can deliver a pulsation-free flow 

of non-lubricating liquids at pressures up to 200 

psi on the gear type or rates up to 6 gallons per 

minute on the vane type, pick a winner from the 

big Eastern line. 

For small volumes against relatively high pres- 

sures, the Eastern GW series gear pumps are a 

natural. In each pump, oversized bearings of ’. 

impregnated graphite support a drive gear of stainless steel and an idler of 
special bronze material. These self-priming units require no lubrication and 
cannot contaminate the liquid being pumped. 

For volumes from 1.5 to 6 gpm and pressures to 60 psi, you can’t beat Eastern 
VW series vane pumps. These highly efficient units are designed around a cam- 
shaped pumping chamber assuring pulsation-free liquid flow. Vanes are held in 
positive contact with the pumping chamber at all times — and their positioning 
is independent of hydraulic pressure or centrifugal force. Composition carbon 
graphite bearings and vanes require no lubrication beyond that of the liquid 
being pumped. 

All Eastern positive displacement pumps are close-coupled with motor or can be 
furnished less electric motor with belt stand for belt or coupling drive. 

Don’t make your points the hard way — play safe and write for Eastern’s new 
Bulletin 220 on positive displacement pumps. 


Other Eastern products: 


@ hydraulic motors ®@ gear pumps 


@ centrifugal pumps  @ aircraft pumps 


EASTERN 
INDUSTRIES 
INCORPORATED 


Hamden, Connecticut 





FLODAR 


STRAIGHT THREAD 
PORT FITTING 











HOW TO READ CIRCUIT DIAGRAMS 


controlled valve, and both cylinders retract rapidly. 
Fluid by-passes the sequence valve through the check. 





- 


e Hi-Lo, Meter-Out Circuit—Figure 7 shows a 
pilot-operated valve controlling a cylinder from a hi-lo 
pump circuit. This is a pump arrangement to limit 
power requirements. 

When solenoid A is energized, pilot-operator X is 
actuated and flow is to the cylinder head end. At first 
exhaust fluid flows freely through the deceleration 
valve. After the cam closes the deceleration valve, 
piston speed is reduced because fluid must exhaust 
through the flow control valve. This is a meter-out 
circuit, so there is back pressure in the exhaust line. 
The return stroke starts when solenoid B is energized. 
This actuates operator Y. Cylinder return is rapid for 
the full length of the stroke. Flow moves first through 
the check valve and then also through the decelera- 
tion valve after its spring opens it. 

The hi-lo pump feature saves power. The remotely 
operated unloading valve remains closed while pres- 
sure is below 500 psi, during return and the first part 
of extension. Delivery from both pumps produces 
rapid cylinder motion. After the deceleration valve 
closes, pressure increases in the cylinder inlet line, 
the unloading valve opens, and the 15-gpm pump un- 
loads to tank. The 3-gpm pump then continues to 
supply fluid for slow piston movement. vv" 











The FLODAR SELF-SEAT port fitting consists of a 
stem and body with a floating nut. Tightening the nut 
forces the stem into the seat making a leakproof, 
metal-to-metal seal 

The fitting body does not turn. Thus, fittings can be 
positi med close together ,’ fittings on 1” centers. 
Straight runs can be bench assembled 


SPECIFICATIONS 


FLODAR SELF-SEAT fittings are available in sizes 
from %” to 2” in steel, aluminum, brass, and stainless 
steel. All popular shapes are available 

J. 1. C. STANDARD 


EASY TO INSTALL 


To install, simply drill a pilot hole. Form the seal- 
ing step with an inexpensive drill or counterbore. 
Tap for a standard straight thread and tighten with a 
standard wrench 


CAN BE ADAPTED TO EXISTING PIPE THREADS 


FAST DELIVERY FROM STOCKS 
IN ALL MAJOR CITIES 


WRITE FOR 
SELF-SEAT FLODAR 
CATALOG M-59 


Fittings Protected by U.S. and Foreign 
Potents. Other Patents Pending 


FLODAR Corp. 
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FIG. 7. HI-LO CIRCUIT is a pump arrangement to limit 


power requirements. 
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NEW FROM HANNIFIN 
A GENERAL PURPOSE AIR CYLINDER 


that gives you quality, low cost and mounting versatility 


One compact basic design that 
provides side, cap end, or head 
end mounting without modification 


Flange, foot or pivot mountings 
easily made with standard attach 
ments 


se ecbabepbabemecbabelelebeles— Rust preef construction — brass 
4 ‘ cylinder body, head and cap of 


aluminum 


a new design concept 
Cushions that do not change cyl 
inder length—furnished as option 
, ~—s 3 na ’ 
that gives you quality or added infield with simple kit 
el ee 
: | : that cannot score the bore —of 
anc eC onomy in one synthetic rubber, molded around 
a rugged steel disc 


package, the new Series “*C”’ alr power Cy linder w ith... Piston rod both case hardened 
. and hard chrome plated, polished 


to a fine finish for low friction and 
long seal life. Corrosion resistant 


Rod bearing an oil-impregnated 
bronze bushing. Minimizes friction 


This new Hannifin cylinder 
. ° - Gland seal the Hannifin-developed 
design is the latest of the com- ‘imerscet”<ieth 0 red wells 
plete Hannifin line of air power and an efficient dynamic seal. It 
cylinders. To help you choose ee 
the best Hannifin cylinder for 5 bore sizes—1%4", 1%", 2'4", 3% 
. . and 44". Stock strokes from 1” to 
your application, talk to your ili 9” ecsnenante 
nearby Parker-Hannifin man. 


He knows cylinders! 


ALUMINUM HEAD 
FLOATING CUSHIONS (OPTIONAL) ALUMINUM CAP 
RENEWABLE AND FIELD REPLACEABLE one-piECE SYNTHETIC RUBBER 


ROD BUSHING OIL- PISTON (CANNOT SCORE BORE) 
IMPREGNATED sie “og _ 
9 x i ~"a-_- ~~“ 
DOUBLE-DUTY SEAL ae 
(THE HANNIFIN ° 
DEVELOPED “WIPERSEAL”) —————f » 


. ox Ox : 
C. 0 , (CAP END) 
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(HEAD END) 














CASE HARDENED AND 
HARD CHROME PLATED 
PISTON POD | rs 

v a 


7 
BRASS CYLINDER BODY 

MOUNTING SCREWS ENGAGE SAME THREADS 
AS TIE RODS, AT EITHER END (HEAD AND 
CAP ALSO TAPPED FOR “SIDE” MOUNTING) 
































HANNIFIN COMPANY 


A DIVISION 
545 South Wolf Road + Des Plaines, Illinois 


ARKER 

ANNIFIN 

CORPORATION 
PNeumartic ano Hyorautic SYSTEM COMPONENTS 


EUROPEAN DIVISION « PARKER-HANNIFIN N.V. « SCHIPHOL+ THE NETHERLANDS 
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Unmatched in performance, quiet... the reliable 


NEW IP 3000 INDUSTRIAL 
HYDRAULIC PUMP 


by 
LUCAS-ROTAX 





PUMP DETAIL 


Basic Pump 
Fixed Stroke 


Fluid displacement 
ees RUB FOO s.« sc osasccses 13.89 


lope size ’ . . 
nvelope size: Nominal working pressure (peak)5000 
Diameter, 11”; Length, 17”. 


(Ib. per sq. in) (continuous). ..3000 

One of the complete new Nominal speed (peak) 

range of quality built hy- . 
. , (r.p.m.) (continuous) 


draulic pumps and motors 
Input h.p. at 1,000 r.p.m. and 


1,000 Ib. per sq. in. differential... .38 





by Lucas-Rotax, the 
IP 3000 offers many tech- 
nical advances and ; Max. Torque (Ib. /ft.) per 1,000 Ib. 
advantages. per sq. in. fluid pressure 
differential 


° i bd 
Smaller size Low cost Recommended Inlet Pressure 


® Lower weight @ High efficienc 
. neath gence pttied Ae TEA a Pe 60 


® Variable volume @ Fitted with pressure 


® Low noise level at higher compensator as : : 
operating speeds standard equipment Weight Gh.) Susie Pump 


. ° 
For further information, contact the agent or office Operating temperature. . — 40 to 200°F 


nearest you today, or write for technical literature. 
a product of creative enginerring by 


LUGAS-ROTAX 


LIMITED, TORONTO 











A member of the luces organization 
with OFFICES AND SERVICE DEPOTS BOSTON ® NEW YORK @ CHICAGO ® LOS ANGELES ® HOUSTON ® SAN FRANCISCO ® CLEVELAND 
THROUGHOUT NORTH AMERICA JACKSONVILLE © DENVER © SEATTLE © BALTIMORE ® TORONTO ® MONTREAL ® VANCOUVER 
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Along with outer space... 


it 
a“ x “\ aw" 


. 


> an 
\ 
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“J : ~ _ . 
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e T-J Spacemaker cylinder line is not 
ye nor ever has been, a probe into outer 
~ space. It is offered as a practically designed, 

* research engineered and time tested product. 


Its Spacemaker feature (no tie-rods) and 


rugged co! ction gives greater strength, 
a . Saves ‘rao reduces costs in all power | 


ee 
RIVITORS 


drive applications. The Spacemaker is avail- 
able in a complete range of bore sizes and 
strokes, air or hydraulic, and contains many 
plus features and extras as STANDARD... 
NO A COST! Tomkins-Johnson, 

5W. Michigan Ave., Jackson, Mich. for 

letin #155-4 and for full particulars, today. 


~“TOMKINS-JOHNSON 
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Regulate air or water in a 


SMALL SPACE 


with dependable accuracy 


Delivers 80 CFM 
at 100 PSI with 
200 PS! inlet 
oir pressure. 


NEW 
low cost 


Wilkerson "BANTI-REG” 
REGULATOR 


Can also be used in a 


SPACE-SAVING 
COMBINATION 


for compressed air B 


FILTER 

with the Mode! 1407 

Witk-O-Matic™ 

@ Drains itself automat- 

ally 

@ hendies up to 22 CFM 

@ 300 PS! max. pressure 

@ Aluminum body with 
brass parts 





REGULATE 
with the Model 2017 “Banti-Reg” 
@ Simple rugged all-brass 
construction 
@ Up to 400 PS! inlet 
pressure and 200°F 
temperature 
@ 15-125 PS! regulation range 
@ With or without gauge port 


LUBRICATE 
with the Mode! 3000 "Atomizer" 
@ lubricates at | CFM-25 CFM 
@ 3 oz. metal or transparent bow! 
@ 250 PS! max. pressure 





Each unit available singly 


Get complete specifications from Circular #1031. 
WRITE TODAY. 


ILKERSON 


CORPORATION Englewood, Colo. 


1643 W. Mansfield 


YOUR GUIDE TO WELDED TUBING 








Continued from page 7! 


PHOTOMICROGRAPHS of weld area show tubing after weld- 
ing (top) and after normalizing (bottom). Notice homogeneous 
appearance of metal grains. Magnified 100 x. 


tudinally 90 degrees on each side of the weld and 
the sample opened and flattened. There shall be 
no evidence of cracks or lack of penetration or 
overlaps resulting from flash removal. 


LINE TUBING TOLERANCES 





NOMINAL SIZE-in. OD-in. 1D-In. 





% +.002 +.005 
Over % to % Inclusive +.0025 +.0025 
Over ¥% to 2 Inclusive +.003 +.003 
Over 2 to 2!/2 Inclusive +.004 +.004 











e@ Expansion Test—A suitable specimen shall 
be taken from each 1500 feet or less of tubing 
and subjected to an expansion over a plug. The 
outside diameter must be expanded 25% through- 
out a length equal to the outside diameter of the 
tubing or one inch, whichever is greater. There 
shall be no evidence of cracking in this test. 


e@ Pressure or Electrical Test—Tubing sup- 
plied under this specification shall have been 
hydrostatically tested at a fiber stress of 20,000 
psi or at an actual pressure of 5000 psi, which- 
ever is less, based on the applicable minimum 
wall, or tested by use of a non-destructive elec- 
trical test approved by the purchaser. vv" 
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Air operates this folding machine to provide the 
neatly folded, factory-fresh shirts found in popular 
shirt stores. In the background, left, is an air- 

and steam-operated pressing machine that furnishes 


smoothly 





Van Heusen “cuts operator fatique— 


pressed shirts in seconds 


Compact 25S2 distributes air through 2-inch 
air-mains and laterals to individual machines. Mr 
Hopper, (at right), expects ‘‘many years of trouble- 
free service from the Model 25S2 compressor.” 





ups output per machine by 10% to 20%” with a 


LE ROI 25-HP STATIONARY COMPRESSOR 


Shirt-making is exacting work. It’s so tiring that an operator’s output can drop 
410% in five hours. To reduce fatigue and to maintain efficiency, “we prefer air 
control for the more delicate operations of sewing and trimming machines, 
laundry, pressing and creasing work,” reports Charles G. Hopper, assistant to 
the production manager of the Pottsville (Pa.) plant of Phillips-Van Heusen Corp. 
At least some of the credit for reducing fatigue and increasing production is given 
to the 25 horsepower Le Roi compressor which provides air-power in their shirt 
factory 

The 105 cfm, 125 psi capacity of the Le Roi 25S2 air-cooled compressor more than 
meets current needs, and provides for the addition of more air-operated machines. 
Mr. Hopper states that the unit operates 10 hours a day, five and one-half days 
a week. To assure dependable air supply, valves of the 25S2 are inspected weekly, 
and oil is changed every 200 hours. 

Why don’t you check the benefits of pneumatic operation? Le Roi can meet your 
needs with Westinghouse unit-type and Le Roi stationary air compressors from 
'4 to 100 hp. See your Le Roi distributor for more information. Or write to 
Le Roi Division, Westinghouse Air Brake Co., Sidney, Ohio 


LEROI 
STATIONARY 
COMPRESSORS 





SPECIAL 
REPORT 


Derroir—Fluid power applications in the process 
industries were emphasized at the recent hydraulic 
conference sponsored by Vickers, Inc. Prepared papers 
discussed hydraulic systems on a bread making ma- 
chine, paper lamination equipment, and the manu- 
facturing processes of a large chemical company. 
Additional papers discussed design of a numerically 
controlled, punch press and the use of hydraulics on 
a blow molding machine 

General discussion focused on component require- 
ments and new product developments. 


MODERATORS for the 2-day conference were Uel P. Jennings 
(1) Development Supervisor, Mechanical Development Labore- 
duPont de Nemours & Co., and David Sloane, Vice 
Lester Engineering Co 


tory, E. | 
President 
@ Fluid Motor Potential—Fluid motors with their 
higher efficiencies and higher operating pressures do 
many jobs which are impractical with an electric mo- 
tor. This was the expression of Orville Johnson, de- 
velopment engineer at DuPont, who went on to explain 
in his prepared paper that fluid motors respond almost 
instantly to changes in oil flow, and are easily con- 
trolled with respect to force, speed, and direction. He 
pointed out that fluid motor drives have been the an- 
swer to many problems in mechanization at DuPont, 
especially where the driving motor must be installed 
in an explosive atmosphere. The pumping unit can 
then be located at a safe distance. 

Emphasizing the difference in space required by flu- 
id motors and electric motors. he also recognized that 
with fluid taken up by the 

But this requires only floor space, he 


space saved motors is 


pumping 
said, and the pumping unit can usually be placed 


unit 


where it will not interfere with the operating machine. 
Fluid motors should be considered for applications 
having long strokes at high speed. Driving through 
either a rack-and-pinion or chain-and-sprocket arrange- 
ment, a fluid motor can produce very long strokes. 


The process industries-new applications 


In the 500 to 800-psi range used at DuPont, cylinder 
ports are usually too small for stroke speeds over 20 
inches per second. In applications of high speed recip- 
rocation, the fluid motor serves very well, he said, 
pointing out that the applications are on light ma- 
chinery with small moving mass. 


@ Food Processing—Describing his company’s tape 
controlled, bread making equipment, Maynard Euver- 
ard of Union Machinery Div., American Machine & 
Foundry cited these reasons for a hydraulic drive: 
© Requirement for speed control within 1% from half 
speed to ful! speed. 
@ Extensive use of water for washing down equipment. 

This requires keeping electric drive units out of the 

food handling area. 

Compactness of fluid motors. 

High efficiency of energy transfer. 

Reliability under a pulsating load of 250 to 450 

cycles per minute. Euverard indicated that leakage 

which wuld be especially troublesome in food proc- 

essing is not a problem at the 1500 to 2000-psi range 

of his equipment. The system uses compression type 

fittings. 
@ Paper Laminating—Ray Spencer, Vickers, 
showed how hydraulics meets requirements of paper 
laminating equipment producing material for cereal 
boxes. The servovalve-controlled system installed at 
General Foods takes half the space that would be 
required by a d-c electrical drive to do the same job. 
It costs less than either a servo pump installation or 
an electrical system. A careful maintenance analysis 
in the planning stage showed advantages for a hydrau- 
lic system. Web speed is 800 ft/min. 


e@ Pilot Relief Valve Popularity—A large ma- 
jority of the conference attendants indicated that they 
using pilot relief valves. Some are using these 
dual pressure operation; most are using them 
for unloading pump delivery at low pressure when 
not needed. Vickers’ Ron Render said that a new de- 
sign with integral, solenoid-operated, 2-way valve is 
in development. 


are 
for 


e Longer Solenoid Life—Ten million cycles, com- 
pared to the former one to two million cycles is the 
capability of new air-cooled solenoids which have 
been made stronger and have been designed for bet- 
ter heat transfer. In discussing solenoid failures, Vick- 
ers’ Don Sweeney named the two main causes: excess 
heat, and mechanical failure. Voltage which is too low 
to pull in the solenoid plunger accelerates heating, he 
said. Voltage which is more than 10% over rated 
contributes to mechanical shock and breakage. 

The new solenoid cover is ribbed to hold the sole- 
noid in place, and for good heat transfer with reduced 
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for hydraulics 


air space. This arrangement makes it impossible to 
assemble the solenoid without the cover. Rubber pads 
in the solenoid give a buffer action which protects 
against mechanical failure. 


@ Higher Valve Backpressure—By interlocking 
the solenoid push pins to the spool of their ‘%-in., 
solenoid-operated valve, Vickers has increased permis- 
sible back pressure from 50 psi to 1000 psi, making 
the valve suitable for tandem operation. With loose 
push pins, back pressure opposed solenoid thrust. To- 
gether with an increase in spool diameter, this change 
allows the valve to pass 8 gpm with 55-psi drop, com- 
pared with a former rating of 144 gpm. The valve 
can now pass 12 gpm without malfunction. 


@ Valve Sticking—When valves remain energized 
and under pressure for long periods without passing 
flow, a small leakage flow past the spool lands causes 
silting. This is a building up of contamination particles 
which form a “log jam” in the spool-sleeve clearance 
of only a few 10-thousandths of an inch. When the 
valve is de-energized, the 10 to 11-lb spring force is 


not enough to break this silting, and the valve sticks. 
Suggestions to solve the problem were: keep the oil 
clean, design a spool without annular grooves which 
can trap particles, design the system for periodic valve 
operation to clear it of silting. 


e@ Plug-in Solenoid—Pro and Con—Opinions are 
divided on the value of plug-in solenoids to simplify 
maintenance. Forrest House of Bendix Products Div. 
pointed out that an electrician is not needed to change 
plug-in solenoids, and this is a time saver when equip- 
ment is down. But Al Schaljo of Ford Motor in Wind- 
sor pointed out troubles he has had with insulation 
rubber and pin design in air valves. He said that the 
plug-in wiring should be designed so that it can be 
bypassed if necessary. Bernard Kunka of Acme Steel 
stressed the need for terminal blocks to make con- 
nections. He is now splicing in a connection box. 


@ Tell-Tale Valve—There’s a need for an indicator 
which shows whether a pilot-operated valve has shifted. 
Robert Oldfield of Corning Glass Works was among 
those who indicated such a device would be helpful. 
He has worked out a design using a pin at 90-degrees 
to the valve spool. The pin can be inserted to feel 
whether the valve has shifted. However, this feature on 
commercial production valves is not in the picture 
because of the extra cost and probable maintenance 
of the device itself. 


e Air Controls—Air-controlled, hydraulic valves are 
needed in the glass industry and other continuous proc- 
ess applications. Fred Dahlman of Corning Glass and 
William Stutske of Kimble Glass both indicated the 

Continued on page 102 





INERTIA DAMPENING WITH FLUID MOTOR DRIVES 

















INERTIA DAMPENING IS REQUIRED 
in a machine which can overdrive the 
power source during part of the cycle. 
In (a), speed of the unbalanced load is 
maintained by a flow control valve con- 
nected to meter fluid out of the fluid 
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motor. Pressure compensation feature of 
the flow control valve keeps flow con- 
stant regardless of pressure variations. 
The circuit in (b) is for a machine with 
several gears in the power transmission 
to an indexing device. Backlash required 
a brake on the index. In the condition 
shown, the motor is under load and the 
cam valve is unloading the braking pump 
which is driven off the load. As the load 
rotates and becomes negative, the cam 





MAN 











valve closes, so that oil from the load- 
driven pump must pass through the re- 
lief valve. This takes energy from the 
load and brakes it. Circuit (c) shows 
application of a brake valve installed in 
a drum-drive system. The valve is either 
held open by motor inlet pressure or 
creates a back pressure on the motor 
when pump delivery is shut off. The cam 
valve in the pilot circuit stops the drum 
in the same position each time. 


From “Fluid Motor Applications & Circuit Tips” by O. H. Johnson 
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MINIATURE! 
ia HP Oeb-€e44 motor 


COMPRESSOR AND VACUUM PUMPS 


A dependable source of oil-free compressed air in a unit 
that fits in the palm of your hand! BaG 1/12 H.P. Oil-less 
Air Compressors and Vacuum Pumps have infinite applica- 
tions for process agitation, instrument control and motive 


power. 


Free air delivered by this compressor far exceeds that of 
uny current design of the same horsepower. It is capable of 
continuous operation at pressures up to 65 psi. 


No chance of oil-spoiled work—not a drop of oil can be 
found in this compact, lightweight compressor. Motor and 
compressor are permanently grease-packed...carbon- 
graphite piston rings and skirts operate for years without 
injury to the cylinder walls. Since the cylinders are not oil 
lubricated, air is always oil-free—no oil separator needed — 
no costly lubrication maintenance. 





BaG Oil-less Compressors 
are available in 58 dels — 


send for literature. 


MODEL LV 
VACUUM PUMP PERFORMANCE 
VACUUM- INCHES OF Hg 


MODEL LC 


AVERAGE FREE AIR DELIVERY AT VARIOUS PRESSURES 


Bae ag 














| 
} 
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CFM-FREE AIR 
CFM- FREE AIR 
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AIR COMPRESSORS 
BELL a GOSSETT COMPANY 


Dept. GS-66, Morton Grove, Illinois 
17 on Reader Service Card 
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need for air-operated valves. Dahlman said that air 
operation is more reliable than electrical especially 
in high temperature areas. Stutske said air control 
allows the hydraulic system to be timed from other 
air-operated equipment. He also mentioned that main- 
tenance men are more familiar with air systems than 
electrical circuits. Air valves are especially good in 
exposive atmospheres, DuPont’s Orville Johnson said. 





CIRCUITS TO KEEP OIL COOL 
“= 
©) ir 


Using a vented relief valve (right) drops pump pressure to 30 
psi when flow is not reauired, rather than discharging at 1000 
psi (left). 





3/4 ports (2) 3/4 ports 


/ (44°00 
nde 
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20 gpm “ 


Retracting cylinder with 2:1 piston creates 250 psi as 40 gpm 
flows through ¥%" ports. Using a larger valve and cylinder with 
1'Y4" head-end port or two %" ports, and !'/4" OD tubing 
drops backpressure to 50 psi. 
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PF }2gpm =33gpm\ PF 


L 


Check valve with 50-psi spring creates pilot pressure—and also 
heat—when 35 gpm discharges through it (left). Using only 
2-gpm pump for pilot flow lets 33 gpm pump unload to tank 
(right). 





By Warren Brown, Vickers Inc. 





@ Valve Shifting Time—Should it be included in 
manufacturers’ specifications? Although it is useful in 
some design situations, the opinion was that it would 
be hard to include along with other ratings in catalogs. 
Shifting time is affected by other variables such as 

Continued on page 104 
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Save on costly 
honing and boring 


Republic 
ELECTRUNITE, 


} Special Smooth |. D. Hydraulic J 
’ Cylinder Tubing 


y Strong, Modern, Dependable 


with 


Name 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION ¢ DEPT. A-2155 
211 EAST 131st STREET © CLEVELAND 8, OHIO 


Please send more information on Republic ELECTRUNITE® 
Special Smooth I.D. Hydraulic Cylinder Tubing 


Expensive, time-consuming machining opera- 
tions can often be reduced or eliminated by use 
of Republic ELectrunire Special Smooth I. D. 
Hydraulic Cylinder Tubing. 

Cold drawing through a ring die and over a 
highly polished mandrel enables “Special 
Smooth I. D.” to meet exacting tolerances on 
the inside and outside diameters. This drawing 
operation also provides a dense surface finish and 
increases the mechanical properties of the steel. 


Sizes range from 1” I. D. to 5%” LD. with 
varying wall thickness limits, from .049” through 
.225” and heavier. I. D. tolerances range from 
+.003” on the smaller sizes and lighter walls to 
+.010” in the range from 454” I.D. to 53%” LD. 
Wall thickness tolerances are held as close as 
.0025” and in no case greater than + .007”. 50% 
closer than standard tolerances noted above are 
regularly supplied. All Republic Special Smooth 
I. D. Hydraulic Cylinder Tube is finished to a 
maximum surface smoothness microinch finish. 


All Republic Special Smooth I.D. Hydraulic 
Cylinder Tubing is manufactured by the exclu- 
sive ELECTRUNITE process which welds without 
addition of filler metal. Tubing is then normal- 
ized in a controlled atmosphere furnace which 
recrystallizes the weld area, assuring a uni- 
formly ductile tube with complete homogeneity 
of the tube wall. 

Every tube is subjected to severe testing to 
insure suitable quality for the application and 
is rigidly inspected during manufacture and 
before shipment for proper surface and dimen- 
sional properties. 

For full information on Republic ELEctrru- 
NITE Special Smooth I. D. Hydraulic Cylinder 
Tubing and other Republic Hydraulic and 
Mechanical Tubing contact your Republic 
representative or write direct. 


> 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 
Cieveland 8, Ohio 


REPUBLIC HAS THE FEEL FOR MODERN STEEL 


Title 





Firm 


r---------------- 
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“on FREEBAS BOOSTER 
COMPRESSORS 


for clean, Uncontaminated 


Mode! SS-3 


SS SERIES 


HYDRAULIC DRIVEN MODELS 


Boost bottled gas to pressures as 
high as 15,000 psig without contami 
nating the gas. Single or two stage 
models for compression ratios as 
high as 16:1. For use with nitrogen, 
helium, argon, dry air or any other 
inert gas. Available in 7¥2, 10 and 
15 H.P. sizes for average 

flow rates up to 20 scfm 


Send for our new 
24 page Catalog (No. M-1). 


Haskel 


ENGINEERING & SUPPLY CO 


HIGH PRESSURE 


GAS 
Requirements 


AG SERIES 
AIR DRIVEN MODELS: 


Boost bottied gas up to 10,000 psig 
using 80 to 150 psig plant air supply. 
Provides same uncontaminated gas 
as SS models. Available in single 
stage or two stage types for up to 
16:1 compression ratio with flow 
rates as high as 14 scfm. Cooling 
water not required as driving air ex- 
haust is used for gas intercooling and 
aftercooling. 


Model AG-1D 


1236 SO. CENTRAL AVE. 


GLENDALE 4, CALIFORNIA 


tells why tOtal 2 solves all 


retaining ring ae és 


7 2), 


PROBLEMS! ie 


the newly designed die-formed ring in a 
variety of materials and finishes. 


E-RING DESIGN «© SPECIAL RING SHAPES @ STACKED RINGS 


This Free En- 
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THE PROCESS INDUSTRIES 


pilot pressure, voltage, differential pressure across 
the spool, manufacturing tolerance, and oil tempera- 
ture and characteristics. Furthermore, other factors 
which must be considered when shifting time is critical 
are shifting time of electrical control and flow acceler- 
ation as the valve ports open. 





e@ Straight Thread Progress—Designers acknow!- 
edge advantages of straight thread plumbing connec- 
tions, but for industrial production machine applica- 
tions, they have been almost forgotten. Although 
pumps are available with straight thread ports at no 
extra charge, a very small number are being sold. 
The standardization problem is the big barrier, and 
Robert Farrar of General Motors underscored it by 
telling about his efforts to switch over to straight 
threads. Gauges are one obstacle in standardizing on 
straight threads. 

Pioneering the movement, though, is Ford’s Windsor 
plant where Al Schaljo indicated that specifications 
now make straight threads a must. Convert 80% of 
your joints to straight threads and eliminate 60% of 
your leakage, he said. 


e@ Flow Control Accuracy—A recent feature which 
has improved accuracy is temperature compensation 
for flow control valves. In contrast to sharp edged 
orifices which do not account for other restrictions 
through the valve, temperature compensation makes 
the metering orifice smaller as the oil heats up. 

In answer to a question on the use of a flow control 
valve for a variable speed timing drive, Don Sweeney 
of Vickers gave test figures showing variation as flow 
was turned off and on. At 500 psi and 125 F, flow 
varied less than 1 cu. in./min. at nominal settings 
from 10 to 500 cu. in./min. 


@ Pump Development—New vane pumps have been 
designed by Vickers for high peak pressures, max- 
imum speeds, good fill characteristics, and simple 
maintenance. Although originally pointed at mobile 
applications, it was indicated that industrial appli- 
cations have been very satisfactory. At United Shoe 
Machinery a pump was subjected to 3000 pressure 
cycles at 65 cycles per minute, ranging from zero to 
2500 psi. Other than some wear near the suction quad- 
rant of the ring, the pump was in excellent condition. 
At Chrysler where there had been trouble with emul- 
sion type, fire-resistant fluid, one of the new pumps 
was in good condition after 1500 hours, of which 
about 30% was at full pressure of 600 psi. There was 
some wear in the suction quadrant, but the vanes 
were within engineering specifications, and rotor 
surfaces were in excellent condition. 

A later pump development has been a vane type 
for 1800 rpm, 2000 psi, using a new vane design. 
This is suitable for applications where a 2-stage pump 
was used before. 

@ Pumps for FRF—Higher specific gravities of fire- 
resistant fluids produce pump suction problems, and 
speeds must often be reduced. Specific gravities over 
1.3 have given troubles. Some phosphate ester fluids 
have a specific gravity of 1.46. New pump designs are 
being developed to meet these needs. vvv 
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FOR EXAMPLE: Schrader Flow Control Valves—a 
unique combination of a poppet by-pass valve and a 
large “cone seat” metering valve provides full air flow 
in one direction and carefully controlled flow in the 
other. (A) Body of cast brass. (B) Compact plunger 
assembly replaceable in one unit. (C) “O” ring seal 
for surest airtight performance. (D) Extra-fine screw 
thread adjustment for vernier-like setting and sturdy 
lock-nut to hold adjustment even under rough treat- 
ment. 


ANOTHER EXAMPLE: Solenoid-operated 3-way Valves 
by Schrader permit electric control of air power and 
make possible new versatility and compactness in auto- 
mation and machine design. Typical feature . . . by 
shifting pilot chamber head 90° a normally-open type 
may be changed to normally-closed, and vice versa. 
This poppet type valve, has a self-cleaning seat and 
provides full air flow assuring optimum characteristics 
for cyclic operations. Available in five pipe sizes from 
%” to 1”. 


FULL LINE OF QUALITY AIR CIRCUIT COMPONENTS * OFF-THE-SHELF SERVICE AND INFORMATION FROM YOUR 
NEARBY DISTRIBUTOR - STAFFED WITH AIR CIRCUIT EXPERTS - CONSULT YELLOW PAGES OR WRITE FOR HIS ADDRESS 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Co., Inc. 
465 Vanderbilt Ave., Brooklyn 38, N. Y. 


= a — 
o division of SCOVILLE =| QUALITY AIR CONTROL PRODUCTS 
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AEROSPACE SECTION 


Fluid Systems For Flight and Ground Support 
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General Dynamics Reorganizes Convair 

General Dynamics Corp. recently created five new operating 
divisions. All are former units of Convair. The new divisions 
are: Astronautics, Fort Worth, Pomona, San Diego, and 
Daingerfield. The former Convair General Office at San Diego 
will be eliminated. Key personnel will be assigned to the cor- 
porate staff or to operating divisions. The changes will provide 
a higher degree of managerial control and also give greater 
flexibility to those individual divisions serving different mar- 
kets and technologies. 


Parker Aircraft to Sell Boeing Tube Fittings 

A high pressure tube fitting developed by Boeing Transport 
Division, Renton, Washington, will be manufactured and sold 
by Parker Aircraft Corp., Los Angeles, a division of Parker- 
Hannifin Corp. The fitting has shown greater reliability than 
conventional joining systems in initial tests and is at least 
50% lighter. It is a mechanically swaged joint, having three 
parts. Parker will produce two types, a permanent and a re- 
movable model. 


Bendix Hamilton Engineering Moving to South Bend 

Engineering facilities of Bendix Hamilton Division are being 
combined with those of the Bendix Products Division, South 
Bend, Ind. This move will aid development of new designs and 
product evaluation through access to the outstanding environ- 
mental and material laboratories, computer facilities, proto- 
type manufacturing, and other engineering support services 
of the Bendix Products Division. 


Greer Wins Contract for Titan II Blast Valves 

Two prime contracts have been awarded by the Corps of 
Engineers to Greer Hydraulics, Inc., for the engineering, pro- 
duction, and field servicing of hydraulic power and control 
systems for Titan II blast valves. These systems provide for 
normal and emergency actuation of control valves in the Titan 
II vent system. These initial contracts, totaling about a quarter 
of a million dollars, mark the first time that sophisticated cir- 
cuit design. based on block manifolding of hydraulic systems. 
will be used for missile silo installations. 


For more news about fluid systems see page |17 
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The U. S. Air Force tilt wing 
X-18 operates VTOL (vertical 
take-off and landing), STOL 
(short take-off and landing), 


or conventionally. Its flight 


control surfaces are converti- 


ble during flight. Other control 





methods were considered be- 
fore deciding on an all-hydrau- 
lic system. Electric controls, 
for example, had some desir- 
able aspects, but would have 
required more power than 
could be taken from the en- 
gines. Fluid power met the 
prime requirements of relia- 
bility and safety, and also ap- 
peared to minimize the experi- 
mental problems that would be 


encountered. 

















FIG. 1. THREE DIFFERENT WING POSITIONS (VTOL, STOL, and conventional) 
are demonstrated by the X-18 in ground tests. Several hydraulic sub-systems, part of 
the airframe structure, and the power plants were adapted from existing applications. 
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Self-locking cylinders tilt wings 


@ By STANLEY O. NELSON, Mechanical Group Engineer, Hiller Aircra/t Corp., Palo Alto, Calif 


OW to power the X-18's wing 

tilting motion was a major con- 
sideration in the plane's develop- 
ment. Returning the wing from 
vertical to horizontal position had 
to be rapid and positive. Hydrau- 
lic cylinders offered 
powerful, fast action. 

In preliminary studies, we con- 


precise, 


sidered using an explosive gas 


generator boost for quick lowering 
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of the wing. However, the cost 
would have been prohibitive. Also, 
at one stage a high-pressure ac- 
cumulator was considered to as- 
sure rapid tilt action. In final engi- 
neering, however, the accumulator 
(300 lb weight penalty) was dis- 
carded for two 27-gpm hydraulic 
pumps that fully lower and lock 
the wing in 7.5 sec. Raising the 


wing requires about 18.5 sec. 


Piston 
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UNLOCKED 


WING TILT CYLINDER LOCK TAIL 
4%" bore x 34%' stroke x 2G tod 


2. THE WING TILT SYSTEM is controlled 


through a system of cables. 
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with a handle on the pilot's pedestal 


@ Hydraulics Unlocks Wing 
Tilt Cylinders—Each wing tilt 
cylinder has a hydraulically 
operated downlock. (See Figure 
2.) Pressurizing Port B raises the 
wing from its conventional, hori- 
zontal position. The pressure 
drives the lock piston down, and 
the spring latch 
spring free of the support. Con- 
tinued pressure at B, extends the 


steel fingers 


piston rod and raises the wing. 
Pressurizing ports A and C lowers 
the wing from a vertical position. 
Pressure at A retracts the piston 
rod, lowering the wing, and pres- 
sure at C drives the lock piston 
up. Continued pressure at A and 
C, locks the wing. The snubber on 
the retracting piston hits the fixed 
support, cushioning the wing 
movement. The latch fingers push 
down the lock piston until the 
fingers engage the support. The 
plunger at C can then push up the 
lock piston around the fingers, 
locking the piston and wing. 
There are two wing tilt cylin- 
Each is 
connected separately to one of the 
3000-psi 


ders, one on each side. 
two systems. In an 
could 
actuate wing tilt. Either the right 
or left hydraulic system can oper- 
ate the tilt cylinders. Valving al- 


emergency, one cylinder 


lows one cylinder to move freely 
if its system become inoperative. 
Speed of each wing tilt cylinder 
is controlled by a metering valve 
operated remotely through a cable 
system from the pilot’s pedestal. 
A single control handle operates 
each valve 
through its own cable system, but 


system's control 
valve stems are connected together 
for coordination. Speed of wing- 
tilting is proportional to control 
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handle movement. When the 
handle is in neutral, the wing is 
hydraulically locked in any posi- 
tion. The speed control valve is 
spring centered and detented to 
neutral. A lock detent holds the 
handle in high-speed-down posi- 


e Orifice Restricts Wing 
Cylinders—One-way, flow-re- 
stricting orifices restrict wing 
raising speed, but not the lowering 
speed 

lo isolate the system for testing, 
a 2-way valve allows the pilot to 
check each system individually. 

\ check valve protects the 10- 
micron filter from peak pressures 
and prevents backwashing through 
the filter in case of reverse flow. 

The two check valves down- 
stream from the relief valve act 
like a regenerative circuit to keep 
the cylinder from “starving.” Oil 
in the system is immediately avail 
able for a chamber of the wing tilt 
cylinder having low pressure due 
to a negative load. The oil does 
not have to pass through the pump 
lirst 


@ Wing Unlatch System—A 
sub-system holds the wing down 
while unlatching the wing tilt 
cvlinders. A pressure of 3000 psi 
is applied to the upper end of the 
system at Port A to remove the 
latching preload. Simultaneously, 
700 psi is applied to port B. This 
moves the lock piston down and 
frees the latching fingers. This is 
done to insure that both cylinders 
are unlatched before raising the 
wing. The pilot verifies this by a 
DOWN & LOCK indicator on the 
instrument panel. Check valves 
and a small orifice are in the sys- 
tem to eliminate the sub-system 


effects on wing tilting 


@ Two Independent Hydrau- 
lic Systems—The X-18 hydraulic 
circuitry is distinctive because it 
has two, independent, }000-psi 
systems, right and left. Fluid does 
not intermix between the two sys 
tems. There is no cross-manifold 
ing. If one system should fail. the 


other can support critical fun 


FIG. 3. HILLER X-18 IN FLIGHT with its wings tilted at 20 degrees. Maximum wing 
tilt angle so far achieved in flight is 50 degrees. The long, external tailpipe carries 
thrust which is controlled by the tail jet diverter cylinder. 
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FIG. 4. EACH HYDRAULIC POWER SUPPLY SYSTEM has a pressurized reservoir 
to pressurize the inlet of the main pump. The reservoir can by-pass the idle main pump 
for testing and bleeding the main system at low pressure. Maximum pressurized flow 
during a fast rate of wing tilt is 25.5 gpm or 55 hp from each system's hydraulic 
pump, or 110 hp from both. This is about 2 hp for each gallon per minute in each 
system. Power required during normal operation is about 40 hp. 


tions. All operations are dualized. 

The X-18’s design philosophy 
was to provide simple, uncompli- 
cated, functional systems which 
fail safe. Elaborate control and 
safety devices which are them- 
selves a potential source of danger 
have not been included. 


e Two Independent Power 
Systems—The X-18 has two, in- 
dependent fluid power sources. 
Each is supplied by a variable 
volume pump driven by each 
engine and mounted on the pro- 
peller transmissions. Each power 


Continued on page 112 
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This is a packaged servo actuator designed by 
Hydraulic Research for missile flight control. It is a 


completely integrated system with these advantages: WHAT ABOUT YOUR FLIGHT CONTROL SYSTEM? 


increased reliability . 

less contamination vulnerability Hydraulic Research has designed, developed and produced com- 
lower production costs plete integrated systems for dozens of different applications. Use 
single vendor responsibility this specialized experience and proven engineering skill on your 


reduced weight project. Write for information, or call for consultation. 
improved compatibility of components 


simplified test and checkout 


HYDRAULIC RESEARCH 


and Manufacturing Company 


2835 N. Naomi Street, Burbank, California 
Phone Victoria 9-6111 
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system is completely independent 
of the other, and has its own fluid 
reservoir, lines, and system con- 
trols. Since fluid does not inter- 
mix (not even in an emergency) 
between the two systems. contami- 
nation or leaks in one cannot cause 
a failure in both systems. 
Because of the high speed (4010 
rpm) at which the main pumps 
operate, each system has a pres- 
surized reservoir to pressurize the 
main pump’s inlet and prevent 
cavitation. The pressurized reser- 
voir has other functions. It primes 
the main pump when starting the 


It pressurizes the high 


engine 
pressure system, so that the system 
may be tested for operation and 
leaks and may be bled easily—at 
low boost pressure. \ high pres- 
sure air bottle pressurizes the 
reservoir. 

The reservoir is pressure re- 
lieved to atmosphere. It supplies 


fluid during any aircraft attitude 
from horizontal to vertical. It sup- 
plies fluid continuously during 
negative g maneuvefs. Enough 
fluid is stored in the reservoir to 
actuate the wing tilt mechanism 
through half a cycle with a return 
line broken. 

The return line filter (which is 
also used on the Boeing 707) is a 
special design. It is rated at 40 
gpm and has a by-pass relief valve 
set at 30-40 psi. Maximum. return 
flows are higher than pressure line 
flows because during wing lower- 
ing, the wing-tilt cylinders return 
flow from their head ends. Cylin- 
der outlet flow is 22% gpm and. 
inlet flow is 15 gpm, a difference 
of 74% gpm. Thus, maximum sys- 
tem return flow during flight is 
(7.5 plus 25.5) 33 gpm. Check 
valves prevent backwashing con- 
taminants out of the filter into the 
rest of the system during reverse 
flow. 

As with wing tilt, aerodynamic, 
flight control surfaces are 100% 


FIG. 5. FLOW DELIVERY CURVE for each main pump delivers 27 gpm up to a 
pressure of 2700 psi. Then its displacement decreases to zero as pressure rises to 


3100 psi 


FLOW REQUIREMENTS FOR X-18 HYDRAULIC OPERATIONS. 





Operation System 
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hydrauligally operated. An in- 
genious cable mixing control inter- 
relates engine power and airplane 
attitude controls during hovering 
and transition to forward flight. 
Simple controls for precise mixing 
of flight controls are essential be- 
cause guidance shifts from one 
flight control surface to another. 
Yaw control shifts from the air- 
plane rudder in level flight to the 
ailerons during hovering and 
transition movement. Roll control 
shifts from the ailerons to vary- 
ing power-output of the right or 
left engine. And pitch control 
shifts from the elevators to the tail 
jet diverter. 

One hydraulic cylinder with 
integral servovalves moves each of 
the four ailerons. An aileron con- 
trol cable operates each servo- 
valve. As the aileron responds, a 
position feedback nulls the input. 
A manual override moves the 
aileron if the cylinder fails. No 
speed limits are in the system, 
since it is limited by the manual 
input control which it follows 
closely. The aileron cylinders are 
tandem, double-acting. Each is 
actually two in-line cylinders on 
one shaft. 

A filter in the inlet line to each 
cylinder has a 10-micron, stainless 
steel mesh element. Bypass relief 
valves in the filter were eliminated 
to prevent bypassing contaminants 
into the servovalve. The stainless 
steel element is necessary to with- 
stand the possible high differential 
pressure (3500 psi) across the 
filter. 

\ 3-way valve permits checking 
each system. In its normal posi- 
tion, pressure is open to the cylin- 
der and return port is blocked. 
When the valve is energized, the 
pressure port is blocked, and the 
cylinder ports are interconnected 
to allow fluid movement from one 
side of the piston to the other 
when the aileron is moved manual- 
ly. 

@ Tail Jet Controls Pitch—The 
tail jet is a long, external tailpipe 
that conveys thrust to the tail from 
the jet control engine. The tail jet 
diverter is moved by a single hy- 
draulic cylinder, the same type 
used to actuate the ailerons. The 
diverter is connected to the eleva- 
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DOES YOUR OIL SEAL VENDOR ACCEPT 
QUALITY CONTROL AS HIS RESPONSIBILITY? 


To insure performance from their products, manufac- 
turers constantly look for means of assurance that their 
purchased components are manufactured to high stand- 
ards. In many cases this requires costly inspection, sort- 
ing or testing. 

If you conduct such tests on Oil Seals, for example . . . 
How well equipped must you be? What size sample 
should you take? How proficient must your inspection be? 

We can tell you —in fact we can show you .. . for 
IPC has pioneered the most complete, exhausting QC 


OIL SEALS 
PACKINGS 


procedures that exist anywhere in the Oil Seal industry. 
Modern equipment operated by highly skilled technicians 
control every phase of IPC’s production. 

That explains increasing demand for IPC products. It 
also explains why our customers have fewer inspection 
headaches. 

Why not get your next Oil Seal problem to IPC? You 
can rely on our “custom” approach to your problem and 
we will be happy to show you the elaborate QC steps 
that will insure the results you want. 


: PRECISION MOLDING Custom designed for your application 
©1Pc 


INTERNATIONAL PACKINGS ore oration 


Bristol, New Hampshire 
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FOR UNIQUE OR 
CRITICAL SEAL PROBLEMS 
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@) DEL PNEUFLEX STATIC SEALS 


© Designed specifically to meet cryogenic 
applications of low and high pressure 
requirements in missiles and high 
performance aircraft 

e A flexible metallic ring with protruding 
Teflon sealing edges. Uses inherent spring 
property of the metal ring and the pressure 
being sealed to force a tight joint. 

© Temperature range from —450°F to 500°F 


at pressures up to 5000 PSI. Re-usable. 
Requires only light flange loading 
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EXTRUSION 


@) DEL SHAFT SEALS 


e For reciprocating or low speed rotary 
motion 

e Only spring-loaded Teflon seal using 
extrusion principle. 

e Guarantees leak-proof fit, controls cold 
flow is self-compensating for wear 

e Temperature range of —320°F to 500°F 
at pressures up to 10,000 PSI. 
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@) HASKEL METALLIC FACE STATIC SEALS 

© Silverplated Inconel-X seals 

e Designed specifically for extreme 
temperature requirements of systems in 
missiles and high performance aircraft 

e Integral height control. Install by indexing 
seal to one mating surface and bringing 
opposite surface against seal 

e Temperature range from —450°F to 
2000°F at pressures up to 20,000 PS! 
Re-usable. Requires only light flange loading 


For complete information, contact 


HASKEL SEALS A DIVISION OF 


1236 So. Central Avenue, Glendale 4, California 
68 _ . . 
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tor control system, so that they 
operate together. The diverter con- 
trol input is from the pilot's 
column, and the diverter operates 
even when there is no tail jet. 


@ Hydraulic Motor Drives 
Generator—Each system has a 
6000-rpm fluid motor driving an 
a-c generator. A flow limiter in 
series with the generator drive 
motor prevents overspeeding. 
The main gear brakes are hy- 
draulically operated at 1500 psi. 
Each wheel has a shuttle valve to 
allow the emergency pneumatic 
system to operate the brakes in 
case of hydraulic system failure. 
Hydraulically powered nose 
wheel steering is provided. When 


a solenoid valve is energized to 


open, the steer-damp actuator 
steers the nose gear through a 
cable control from a small wheel 
inside the pilot’s control wheel. 

Wing tilting, aileron control. 
tail jet diverter control, and a-c 
generator drive are primary func- 
tions, and are supplied by both 
the main and utility power supply. 
Nose wheel steering and main gear 
brakes are considered secondary. 
and draw from the utility power 
supply only. 

Standard AN flare type connec- 
tions are used throughout. High 
pressure lines are annealed, cor- 
rosion resistant steel. Low pres- 
sure lines (under 1500 psi) are 


52S0 aluminum alloy. 
vvY 





Besides being the largest (16!/2 
tons) tilt wing airplane ever built, 
Hiller's X-18 development was a radi- 
cal departure from conventional, ex- 
perimental engineering. 

An experimental military plane 
usually calls for all-new components 
for its hydraulic system—many spe- 
cially designed, all expensive. The 
X-18 development was different. 

The airplane is a “flying bread- 
board" of experimental hydraulic cir- 
cuitry. Some systems salvaged from 
other aircraft and even non-flying 
systems were re-worked to fit its 
specifications. 

The two wing tilt cylinders are an 
outstanding example. When prelimi- 
nary engineering drawings were com- 
pleted, Hiller began scouting manu- 
facturers for construction of the ex- 
perimental cylinders. To their amaze- 
ment, they were invited by Inter- 
state Engineering Corp. of Anaheim, 
California, to go to their warehouse 
and “take your pick". They found 
the room stacked with cylinders In- 
terstate had produced for the Nike 
missile launcher. The cylinders almost 
precisely met dimensions indicated 
for the X-18 and even had a piston 
down-lock system. They were “sur- 
plus” and available. 

Hiller bought a dozen at $700 
each. Interstate estimates that engi- 
neering and testing a new cylinder 
would have cost as much as $18,000. 
Only minor modification of the Nike 
cylinder was required, primarily a 





SAVING COSTS IN COMPONENT DEVELOPMENT 


reduction of piston stroke from 395% 
in. to 34% in. by inserting a block 
bar. Also they enlarged the ports 
and replaced the upper rod-end 
bearing. 

The wing tilt control was originally 
designed as a 4-way, landing gear 
valve for the B-58. The vendor modi- 
fied the spool and sleeve to get the 
metering required for the X-/8. 

Another cost reduction was 
achieved by salvaging the landing 
hydraulic system of the surplus plane 
which was used for the structural 
foundation of the X-18's airframe. 

Hiller found that the hydraulic rud- 
der actuators designed for the F-11-F 
Grumman airplane could be used as 
actuators for the four ailerons. These 
cylinders have integral servovalves, 
which were modified by adding valve 
centering springs. 

The main return line filter was used 
on the Boeing 707. It has a by-pass 
relief valve and associated check 
valves. The pressurized reservoir was 
designed for the F8U Chance Vought 
airplane. 

The main qear hydraulic brakes 
are left over from a Chase aircraft, 
1500-psi system. The nose wheel 
steering system is unchanged from 
the same aircraft. 

Hiller's experience in developing 
the X-18 under limited military ap- 
propriation has shown the desirability 
of using existing hardware to elimi- 
nate costs of manufacturing and test- 
certifying new-design components. 
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Watch Weston for new concepts... 


This miniature, electro hot-gas servo valve developed by Weston for the U.S. Army's “Mauler” Missile weighs only .18 pound. 


From this tiny gas actuated servo, to complete hot or cold gas-servo 
systems, Weston’s pioneering of this advanced control concept has 
Now We ston produced a practical design— proved reliable—and offering new 


GAS SERVOS standards of performance. mg Eliminating the conventional “soft” 
response usually associated with gas actuators, this new design 
provides the fast forward response and positive reverse stiffness 


and SYSTEMS of a hydraulic system — yet operates way beyond the environmental 


limits of hydraulics. It can be stored indefinitely, has fewer com- 


offer new sta nda rds ponents for greater inherent reliability, and up to 50% less weight 


than a hydraulic system. @ A general bulletin is available on this 
of performa nce 1 new Weston design, and a specific proposal or a test demonstration 
can be arranged on request. 


WESTON fit 


HYDRAULICS LIMITED 
A SUBSIDIARY OF BORG-WARNER CORPORATION 


7500 Tyrone Ave., Van Nuys, Calif. « Telephone TRiangle 3-4340 


Mauler is being developed by Convair/Pomona, Convair Division 
of General Dynamics, for the Army Rocket and Guided Missile 
Agency, an element of the Army Ordnance Missile Command. 
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from the fluid power field 


Astronaut's “Cherry Picker" 
is hydraulically controlled 


Eight hydraulic cylinders posi- 
tion the two-section, 112-foot mo 
bile tower which was on stand-by 
until the last moments before the 
Mercury capsule firing, ready to 
receive the astronaut in case of 
delays or emergency situations. De 
veloped by Mobile Aerial Towers 
of Ft. Wayne and Commercial 
Shearing & Stamping of Youngs- 
town, the tower is mounted on a 
17-ton truck and has a completely 
enclosed gondola at the end of 
the boom. Live load capacity is 
1250 pounds. The tower's height 
caused complex problems in sta- 
bility, twisting, and smoothness 


and sureness of control. The en- 
closed gondola increased wind re- 
sistance and required outriggers 
on the truck. 

The lower boom section is posi- 
tioned by two 60-inch stroke cyl- 
inders, each with 67,000 Ib push 
stroke. Two 64-inch stroke cylin- 
ders, each with 50,000 Ib push, 
manuever the upper section. The 
remaining four, 29%-inch stroke 
cylinders actuate the outrigger: 
stabilizers. 

An important control feature is 
built-in position programming. 
Touching a single button in the 
gondola, truck, or blockhouse will 
automatically sequence the hydrau- 
lic system. It will withdraw the 


Continued on next page 


Accelerator tester uses liquid compressibility to develop 1000 g's 


By using liquid compressibility, 
high energy is released to a light- 
weight moving part being tested, 
to provide high acceleration and 
velocities. The controlled shock ab- 
sorbing characteristics of the unit 
stops the part without excessive g 
input in a short distance. The sys- 


tem which was dev ee by ~~ 


—— 


co Developments, Inc., North Ton- 
awanda, N. Y., has a 70-gpm valve 
which opens in one millisec. The 
linear accelerator develops from 
240 to 1000 g’s. A part being tested 
is accelerated up to 105 mph in 
7 in., velocity is maintained for 
24 in., then stopped in 8% in. 














FOR 


MISSILES 
AIRCRAFT 
INSTRUMENTS 
COMPRESSED AIR 


PSC QUICK DISCONNECTS give 
you the fastest, easiest and 
most economical means of 
connecting or disconnecting 
supply lines. 


FAST, SIMPLE, one hand con- 
nect or disconnect. Automatic 
locking forms a high pressure, 
leak-proof connection. 


ONE HAND OPERATION 
SERIES 1A ® 2A @ 4A 


SERIES “A"—a small, compact Coupling. 
Pushomatic one-hand automatic locking. 
Maximum flow. Full swivel action. in- 
tegral shut-off vaive. Four end types— 
e”’ thru %” N.P.T. 


=” ay 


SERIES “D"—interchangeable with all 
popular- makes. Same construction as 
“A” series. interchangeability reduces 
costly Coupling inventories. 


SERIES “E''—a straight-thru type—per- 
mits unrestricted flow—has same inside 
diameter as nominal supply pipe or hose. 
Permits fast transfer of media. 


SERIES “G"—double shut-off two-way 
check valve stops the flow from both 
lines when disconnected. ideal for pres- 
sure loading of gases and fluids. 


PSC QUICK DISCONNECTS are the fast- 
est, easiest and most economical means 
of making or breaking a connection. Less 
down-time—more production time. 


Ask for BULLETIN 1475 and get complete 
details and engineering data on PSC 
Disconnects. 


PERFECTING SERVICE CO. 


332 Atando Av Charlotte 6, N. C 
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BALANCED 
ARMATURE 


TORSION S TORQUE MOTOR 


ROD PIVOT ba we 


FILTER 
SCREEN STABILIZED 


BODY 
(TITANIUM 


FIXED CONSTRUCTION) 


ORIFICE 


METERING 

SPOOL . ONE-PIECE 
= SLEEVE 

SHEAR SEAL 

COVERING VARIABLE ORIFICES 


A FEEDBACK SERVO VALVE 
WITHOUT SPRINGS OR LEVERS 


® Unity coupled Hydromechanical Feedback 
® High Null Accuracy ® Only 2 moving parts 
® Large, full opening, shear-seal orifices 


This two-stage, four-way flow control valve is the only one available 
that provides true positional feedback without springs or levers. The 
first stage consists of an electrical torque motor and ‘‘shear-seal” 
orifice hydraulic amplifier, while the second or control stage is made 
up of an accurately matched spool and sleeve arrangement. 


Hydromechanical unity feedback relates spool position to torque 
motor armature position and also nulls out effects of orifice varia- 
tions due to supply pressure and temperature fluctuations. Flow 
force reactions are thus substantially reduced and hydraulic center- 
ing of pilot position is feasible without spring hysteresis and null 
shift. Large orifices prevent clogging and silting and high shear 
forces permit efficient operation even with highly contaminated 
fluids. Final null adjustments are made electrically by a balancing 
contro! at amplifier output stage. 


TYPICAL CHARACTERISTICS 


Medium flow (#6103-*6106) High Flow (#6104) 
Rated flow to 7.5 gpm at 3000 ps to 18.0 gpm at 3000 psi 
vaive pressure drop valve pressure drop 
Hysteresis 3% maximum tota! 3% maximum total! 
rated current rated current 
Supply pressure 300 to 300 psi 300 to 4000 psi 
Proof pressure 4500 psi pressure port 6000 psi pressure port 
3000 psi return port 3000 psi return port 
Pressure gain First stage—500 psi First stage—500 psi 
per ma minimum with per ma minimum with 
3000 psi supply 3000 psi supply 
8500 psi per ma minimum 10,000 psi per ma minimum 
with 3000 psi supply with 3000 psi suoply 
Temperature 65°F to +275°F 65°F to +275°F 
Maximum Null Shift % of rated current 
Temperature Change per 100°F 1% 
Supply Pressure Variation + 2% 
Quiescent Current Change 20% 1% 
Weight 12 ounces 16 ounces 


Load pressure gain 


TORQUE MOTOR: Note 6103 & 6106 Identical with exception of torque motor characteristics 
Valve #6103 Valve #6106 

input Power 300 Milliwatts 64 Milliwatts 

Rated Current + 10 ma +8 ma 


OC Coil Resistance 3000 ohms ‘coil 1000 ohms/coil 
other motors aise availabie) 


KEARFOTT DIVISION 


GENERAL PRECISION. INC. 





Little Falls, New Jersey 
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gondola from the capsule, turn it 
15 degrees, and lower it to the 
ground, all in less than 25 seconds. 


A manual override is also included 
It allows the astronaut to use a 
single-grip, three-dimensional con- 
trol to move in any direction. 


Weston promotes Irwin, 
forms engineering group 


Weston Hydraulics, Ltd., Van 
Nuys, Calif., has promoted Donald 
W. Irwin to the position of chief 
engineer, Aero/Space Controls. In 
addition, Charles E. Rees has been 
named chief engineer, of the new- 
ly created industrial controls en- 
gineering group. Weston recently 
developed a new gas servo sys- 
tem, and is currently working on 
several new industrial controls con- 
cepts for industrial applications 

vvv 





STAINLESS STEEL TUBING was chosen 
for valve plunger housings by Valcor Eng. 
Corp., Kenilworth, N. J. It is light, strong, 
easy to machine, non-magnetic, abrasive 
and corrosive-resistant. It has a wall 
thickness of .0175 in. and sustains pres- 
sures up to 3000 psi. Temperature range 
is —350 F to 500 F. 
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SEALED : Switches 


designed for 
environmental 
challenge! 


Haydon 
hermetically 
sealed switches 
qualified to 
MIL-E-5272 and 
MIL-S-6743. 


NOW . . . Write for 
New Haydon Switch 
General Catalog Show- 
ing Miniature, Submin- 
iature, Hermetically 
Sealed, Pressure 
Switches and Custom 
Designed Switch As- 
semblies. 


NNW 


IT SEALS 


devices. 


MINIATURE SPDT 
LANDING GEAR SWITCH... 
Exposed to ice, water and mud. 
Corrosion resistant throughout, 
| potted leads, sealed plunger. 
Meets icing operation require- 


Series 61574 ments. 


METAL TO METAL, 
GLASS TO METAL SEAL... 


Low temperature—high tem 
perature from —300°F. to 
+500° F. and beyond. Wobble 
diaphragm withstands 200 PS! 
without changing characteris- 
tics or actuating switch. Series 61392 


BONDED SILASTIC 
ACTUATOR SEAL... 
Subjected to 8 weeks and 
million cycle test im- 
mersed in JP-4 fuel. 
Tested for 100,000 cycles 
at 28 vDC, 3 amps induc- 

tive at 80,000 feet. 


STANDARD HERMETICALLY 
SEALED SWITCH... 

Low operating force version 

is ideally suited to critical 
applications requiring extreme 

accuracy such as timing, pres- 

sure and temperature sensing 

Series 6146 
INCORPORATED Plaze 6-744] 


WATERBURY 20, CONNECTICUT 
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INSTANT PRESSURE REGULATION 


0 TO 3000 PSI 


WITH THE 
Proven 


Superior in 
Comparative 
Tests 


DISTRIBUTION CORPORATION 
1717 N.Chico Ave. $o.E! Monte, Calif. 
Representatives in principal cities 


WRITE TODAY for complete details 


AT TEMPERATURES FROM —400°F TO +1500°F! 


ANY FLUID—GAS—FUELS—WATER—LIQUID METALS—CRYOGENIC FLUIDS—CORROSIVE FLUIDS 
ANY ete eeemenmenane PNEUMATIC — VACUUM — CRYOGENIC — NUCLEAR 


SEAL HERE 
ix 
SEAL HERE 
DUAL-SEAL REDUNDANT DESIGN 
DYNAMIC & STATIC APPLICATIONS 


0 


BAR-X-SIZES: 
Yo" TO 3” STANDARD 
3” TO 12” SPECIAL 


HI/LO HAND LOADER 








GENERAL SPECIFICATIONS 
Port Size | %” tube per AND 10056 
Pressures | Operating—0-3000 psi 
Proof —6000 psi 
Burst—7500 psi minimum 
Flow | Exceeds any other 
loader available 
Operating 
Temperatures |0 to + 160°F 

Weight [2% pounds 











BAR X°SEALS EVERYTHING 


Nb er 


‘T SEALS 


NO CATASTROPHIC FAILURES 
INFINITE STORAGE LIFE 
UNPRECEDENTED SERVICE LIFE 
Eliminates critical downtime ™ Very high and very low pressure 
@ Easy, foolproof installation (not a mechanism) @ All-metal — 

non-contaminating ™@ Stable, symmetrical design 


WRITE TODAY FOR THE FULL STORY! SALES ENGINEERS IN PRINCIPAL CITIES. 


Wiggins 


E. B. WIGGINS OIL TOOL CO., INC., Dept. D1 
3424 E. Olympic Bivd., Los Angeles 23, Calif. 
TWX 1403U, Phone AN 9-0181 


NO DOWNTIME FROM SEAL FAILURE 
IT SEALS 








July, 196! e 148 on Reader Service 





®@ COMPACT 
®@ LIGHTWEIGHT 
@ RELIABLE 


MODEL 15 LINEAR 
DISPLACEMENT SOLENOID 


30 MA 


6 POUNDS 


WEIGHS LESS THAN 4% OUNCES 


AN ACTUATOR THAT TRANSDUCES ELEC- 
TRICAL POWER TO MECHANICAL FORCE 
OR MOVEMENT 


The Midwestern Model 15 
Linear Displacement Solenoid is 
so small and so light . . . it’s ideal 
for applications requiring relative- 
ly small, high-force displacements 
proportional to input signals. . . is 
highly effective in automatic tim- 
ing, cycling devices requiring linear 
mechanical motion for outputs... 
is applicable to systems incorporat- 
ing electrical feedback to maintain 
a quiescent level of operation. It 
operates dependably in environ- 
mental temperatures to 400° F., is 
submersible in fluid or gas—cou- 
ples efficiently with servo valves 
in hydraulic.control systems, and 
assures precise, accurate control 
of the new improved electrical- 
position indicating instruments. 


Write Dept. HP 





Gas Booster Compressor 


Features: Designed on the concept 
that best way to avoid gas system 
contamination is to dry-compress 


gas. This eliminates lubricant re- 
moval and gas purity systems. No 
excessive filter cleaning, purifica- 
tion cartridge replacement, and 
oxygen compatible lubricants. Uses 
include production gas testing, 
ground support equipment, receiv- 
ing inspection departments, LOX 
cleaning rooms, and laboratories. 
Specifications: Single-stage to 6:1 
compression ratio. Two-stage to 
16:1. To 10,000 psig, 14 scfm. 80 
to 150-psig plant air pressure boosts 
bottled gas to 10,000 psig without 
water or hydraulic barriers, or thin 
diaphragms for gas systems. 
Designation: Model AG Series.— 
Haskel Engineering & Supply Co., 
Glendale, Calif 
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Pressure Transducer 


Features: All stainless steel pres- 
sure transducer for precise pressure 
measurement in a confined space. 
Uses welded, Ni Span C pressure 


element linked inductively to an 
ultra-sensitive differential trans- 
former. Provides high continuous 
output with exceptional repeat- 
ability and low acceleration re- 
sponse 


Specifications: O. D. is 1% in. 
Available in ranges from 0-5 to 
0-350 psi, gage, absolute, or dif- 
ferential. Temperatures from — 115 
F to 500 F. 

Designation: Type 78-C.—United 
Aero Products Corp., Burlington, 
N. J. 
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Precision Measuring & 
Testing Instruments 

Brochure describes electro-hy- 
draulic and electropneumatic meas- 


uring and testing instruments and 
test stands for aerospace and fluid 
power components. An extensive 
description of each instrument is 
presented together with specifica- 
tions, design features, envelope di- 
mensions, a block diagram of the 
instrument's circuit, and variations 
possible with special assemblies. 
Under flow generation and measur- 
ing instruments are listed metering 
cylinder assemblies of several types 


and volume differentiating (dV/dt) 


flowmeters. Some servovalve test 
instruments are, for static measure- 
ment: valve flow analyzer, me- 
chanical drive unit, and pressure 
plotting. For dynamic response 
measurement: valve dynamic ana- 
lyzers (control cabinet and _ test 
actuator assembly). Servo package 
testing is described.—Industrial 
Measurements Corp., Pomona, 
Calif. 
Circle 502 on Reader Service Card 
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Looking for a 
standard microfilter 


rated up to 


(or above) 10,000 psi? 


LOOK 
INTO THIS 


CIRCLE SEAL 
GAUGE 
PROTECTOR 


oe 


SERIES 
1100 


PREVENTS 


L== DESIGN” Cosrty pamace 


Note (1) flow contoured inlet; (2) eccentric location of 
outlet; (3) deflection surface that guides stream around 
element. Result? At 10,000 psi inlet pressure, ‘/2-inch 
filter passes 1000 SCFM (nitrogen at 70°F) without 
pushing AP above 50 psi. Dynaloy* C sintered stain- 
less steel element removes 98% of all 10-micron par- 
ticles (finer or coarser elements also supplied). Unit 
handles fluids from —320°F to +400°F. Available in 
%-inch to 1-inch sizes. Minimum burst pressure 36,000 
psi. For detail sheet, for brochure (D-5), please write. 
*Trade name of FLUID DYNAMICS Incorporated **Pat. Applied for 


® FLUID DYNAMICS 


INCORPORATED 





Dept. HP-7, 90 West St., New York 6, N.Y. 


eo 


Available from Stock! 
NEW, INEXPENSIVE, 
LIGHTWEIGHT ORDNANCE 
CRYOGENIC COUPLINGS 
from FUTURECRAFT 


Now you can replace obsolete cryogenic couplings with 
these new screw type units from Futurecraft—and connect 
flex lines, tubing or pipe quickly, easily and safely fluid-tight. 
These couplings—service proven on Ordnance projects — 
are pressure rated at 150 psi operating, 300 psi proof and 
450 psi minimum burst. Only low torque is required for a 
safe, tight seal. These Futurecraft couplings are available 
from stock in sizes from 1” to 4” in %” increments, LOX 
cleaned and packaged. Installation tools are available. 


Patent Number 
2971782 


Write for complete details 


- FUTURECRAFT 
c™ DISTRIBUTION CORPORATION 


1717 NORTH CHICO AVENUE « SO. EL MONTE, CALIFORNIA 
Representatives in principal cities 
TWX: ELM CAL 9678U + TELEPHONE: CUmberland 3-2113 
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eee AUTOMATIC 
GAUGE CUT-OUT 


From 15 to 2400 psi... 
—100° to 500°F. Wide range 
of cut-out pressure settings. 
Available in brass or 303 
stainless. 





A safety shield for gauges and 
personnel, the Circle Seal Gauge 
Protector is designed for pneu- 
matic or other gas systems as 
well as liquid service. Use of 
contact rather than sliding seals 
overcomes O-Ring breakaway fric- 
tion problems associated with 
piston type units. Automatic cut- 
out when system pressure 
exceeds gauge limit... auto- 
matic cut-in when system pres- 
sure returns to normal maximum. 
In gas systems, surge or shock 
waves will close valve momen- 
tarily to reduce shock to gauge 
elements. Where gauges are cas- 
caded, Gauge Protector automati- 
cally cuts out lower pressure 
gauges ...cuts them in as sys- 
tem pressure falls. 





Military Service 
Industrial Service 


2181 East Foothill Bivd., Pasadena, Calif 





JAMES, POND & CLARK, INC. 
CIRCLE SEAL PRODUCTS CO., INC. 


CIRCLE 


® 





SERIES 
9500 


ABSOLUTELY 
LEAKPROOF 
eee EFFORTLESS 
CONTROL 


Positive sealing from high 
vacuum to 2000 psi. Male 
or female connections in 
4%,” or 4” sizes. Brass or 
303 stainless. 


CIRCLE SEAL 
MINIATURE 
PLUG VALVE 








Miniaturized at no sacrifice in 
quality, the Circle Seal 9500 
Series is ideal for application in 
instrumentation, inert gas test 
stands, hydraulic clamps, jacks, 
etc. The convenient “T” handle 
with 90° actuation provides 
effortless opening and closing. 
The handle is color coded for 
various gases and liquid service 
requirements. The visual indica- 
tion provided by the “T” handle 
can be used as a metering device 
by turning the handle various 
degrees from full-on to full-off. 
“O"-Ring seals virtually eliminate 
wear. When required, simple re- 
pair is effected by replacing 
three “O’’-Rings without remov- 
ing valve from the line. 





Military Service 


Industrial Service 





JAMES, POND & CLARK, INC. 


CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., Pasadena, Calif. 


CIRCLE 


J 





Circle 32 on Reader Service Card 











‘ircle 96 on Reader Service Ca 
AERO CE 
COMPONENT 
DATA = 


MAGIUAN + CPOUMCE = | oa reyireren 


Purification 


SUPERIOR PERFORMANCE Booklet describes and specifies 
ECONOMICALLY gas dehydration and purification 


equipment. Graph in data section 
shows water content of saturated 
air at temperatures from —75 F 


reflects the thoroughness asso- to 200 F and pressures to 14,000 
psi. Special table converts ppm/w 


ciated with MC’s famous pre- ; 
¥ > ; to ppm/v and vice versa of H:O 
cision work. From industrial ‘ ; pedir 
h dths ‘Hlionths and HC to C: to Ce. in various 
t Cousens ths to aero mi iont parent gases. Descriptions include 
you will find MC competitive cartridge and refrigerator systems, 
SOLENOID VALVES \ in design, development, tool- mechanical filters, cartridge cham- 
ing, production and testing. bers, cartridges, and vapor and 
Let our imagination plus ex- dewpoint indicators. Also new dy- 
perience help you do things namic flow-type and cabinet de- 
right the first time! hydrators. Equipment specifica- 
tions are to 12,000 psi, dewpoints 
to —120 F, safety factor is 4 to 
RELIEF VALVES PRESSURE REDUCERS oA hed ras 
1, and oil vapor and other hydro- 
carbons removed to less than | 
ppm/w.—Robbins Aviation, Inc., 
Los Angeles. 
WRITE, WIRE, or PHONE M. C. MANUFACTURING COMPANY Circle 503 


for data, quotations, LAKE ORION, MICHIGAN @ PHONE: MYrtle 2.2711 
and service 


Every surface, every part, 
every subsystem we produce 








Other valves and systems available 
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Taper Tubing 





Features: Straight or reverse taper 


tubing furnished with either con- 
stant or tapered wall in lengths to 
10 ft. Reverse tubing supplied in 


two forms: tapered from the mid- 


dle to ends or tapered from the 
ends to the middle. Straight, is ta- 
\@.130" 209° 


452° to 3000° F. He ae 


United Self-Energized 
Metallic O-Rings™ ann 


form permanent, non-corrosive, 

static seals under temperature 

extremes from —452° to 3000° 

F. and pressures from 10-* mm 

Hg to 100,000 psi. Available in 

various metals and coatings (in- pered continuously from one end to 

cluding Teflon** and silver) 1/4” the other. Close tolerances and 

0.D. dia. to any size and con- freedom from ID cracks make it 

figuration. United also makes useful for thrust chamber tubing 

non-vented and pressure-filled in missiles and rockets. 

O-rings. United Metallic ‘‘O" Specifications: Available in any 

Rings, manufactured by United material readily cold worked, in- 

Aircraft Products, Inc., Box cluding carbon, alloy, and stainless 

1035, Dayton, Ohio. steels; nickel and nickel alloys; 
. : . beryllium copper; and titanium and 

See United Metallic O-Ring Cat- cther see metals. Surface fin- 

alog m Sweet s Product Design ish to 65 microinches or better.— 

File or write for Free Handbook Superior Tube Co., Norristown, 


Patents 2,809,269; 2,837,360 Pa 


DuPont registered trademark ' 
Yircle 504 on Reader Service Card 
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WHY WAS 
THIS 


MADE FROM 
PLATINUM ? 






This Swagelok tube fitting was machined from Platinum because that is what our customer 
needed for his nuclear reactor experiments. This is just one of many outstanding examples of 
Swagelok customer service. The scientist who needed this fitting knew that Swagelok tube 
fitting reliability would meet the exacting requirements of leak tightness fer nuclear work. He 
also knew that full cooperation in delivering Swagelok in any machineable metal is routine. 

Swagelok, the tube fitting of total dependability, can be provided in any machineable metal 
or plasiic to solve your most demanding problem. 





See Gates woud Caen cs 


CRAWFORD FITTING COMPANY + 884 EAST 140th St. + CLEVELAND 10, OHIO 


CRAWFORD FITTINGS (CANADA), LTD. NIAGARA FALLS, ONTARIO, CANADA 


a 





get the 


GOSHEN 
RUBBER 


Flow Divider With “Live” Spool 


Rotational dither keeps the spool of this valve 
alive so that it can be easily and accurately positioned. 
Reaction to fluid flow through the spool provides a 
turning moment which rotates the spool. 


@ Operation—Fluid enters the valve through the 

pump port and flows through the openings in the 

spool lands. These openings terminate in 90-degree el- 

bows. Both elbows discharge in the same direction 

/ causing a rotational force at the periphery of the 

/ spool. Flow from these elbows passes through metering 

/ IN ports to the cylinders or fluid motors being synchro- 
/ nized. 

The metering ports pass equal flow regardless of 


/ 
/ 
load pressures at each port. If pressure from the load 
j increases at the port on the right, the spool moves 
/ Oischarge elbow Metering port 
/ 
/ / m5 ti ’ / f 


/ 
/ 





to precisely fabricate O-rings from 


enarif 


appli 











When you buy or specify O-rings, be sure they 
are right for your job. GRC O-rings are pre- 
cision-molded from a wide range of natural, 
synthetic and silicone rubber compounds to 


meet the most critical requirements. What's UY Yi 
more, they're available in a complete range of Y fj 
AN, MS, SAE and JIC standard sizes, plus non- Sib LLiLee 


standard sizes and special shapes. 








Pump port 


left decreasing resistance to flow through the right 
port, and increasing flow resistance through the left 
port. This spool movement decreases pressure right 
of the spool and increases pressure left of the spool. 
These pressure changes equalize the pressure drop 
across the discharge elbows and provide equal flow 
through them. 

The valve spool is rotated by the reaction to fluid 
flowing through the discharge elbows. This movement 
keeps the spool “alive”, reduces friction, and elim- 

| inates breakaway force, making the valve more sen- 
sitive to slight pressure changes. 


RUBBER co., INC. a io : Dee | U. S. Patent No. 2,971,522 by Richard L. Lewis, as- 
: te: signed to The Bendix Corp., Delaware, Md. 


Ask for 16-page 
brochure on sizes, 
groove dimen- 
sions, compounds 
and other helpful 
information. 


1371 S. TENTH ST. @ GOSHEN, INDIANA 
Phone KEystone 3-1111 TWX: GOSH 8701 More Patents on page |26 
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HYDRAULICS & PNEUMATICS 





NEW MULTI-RANGE 


precision 


FLOW FLOW CONTROL 
CONTROL 


at @ extra-sensitive flow control adjustment for precise flow settings 
el}geloleronazela oes 
prices 





@ temperature-viscosity compensated ...no change in selected flow rate 


@ important exclusive design features now in all 3 sizes...%"—%"—%" 


BUILT-IN 
SAFETY STOP 


OPERATES IN A 
ANY POSITION aa = \ 


FLOW RATE SCALE 

~~ COMPENSATOR ELEMENT 
VARIABLE METERING ORIFICE 
FLOW SELECTION LOCK 
REQUIRES NO EXTERNAL DRAIN 
SUBPLATE MOUNTED 


EXCLUSIVE WITH DENISON 


Infinitely Variable Control — Permit 
range to be varied 


Here’s how to solve the problems of precise speed control ...and uniform MACHINERY DESIGNERS! 
feed rate—for optimum precision work finish and cutter life for modern 

? E E , , ENGINEERS! 
machine tool requirements 

With Denison’s new Multi-Range Flow Control, you can count on these ‘ 

: ; Write for full 
important exclusive design features and advantages ...all pioneered through 
details and 


specifications 
PRECISE FLOW SELECTION is provided FLOW SURGE OVERTRAVEL VIRTUALLY in Bulleti 
through a new, extra-sensitive control with ELIMINATED— by simple adjustment —to in Bulletins 
an exceptionally wide range of adjustment avoid erratic feed of slides as the valve VFC-3 and 
in any given range finds its setting 143-A 
MULTI-RANGE CONTROL —one model does — BUILT-IN RELIEF VALVE saves space . . . simpli- 
the work of many to simplify inventory fies circuits may be remotely controlled 


Adjustments from range to range are 
simple, safe, foolproof — guarded by stops BUILT-IN CHECK VALVE permits reverse free 


Denison advanced engineering 


flow 
“4 he > ‘ 
UNIFORM RATE OF FLOW is assured because Denison, Denison HydrOlLics and Multi-Range are 
Multi-Range Flow Control is virtually free PRODUCTION PRICED and built to JIC registered tratemerss os Bustoes Dae. Ste.. AES 


from flow change due to temperature- Standards for operating pressures to 2000 


viscosity changes psi. Available in 2-porte and }3-port types. DE N ISON 


pemyson encineerine ovvision ae) aN 


1166 Dublin Road + Columbus 16, Ohio 
HYDRAULIC PRESSES * PUMPS + MOTORS « CONTROLS 
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with Dé cco 
shock-mounted 


industrial solenoids! 


a Highly resistant to moisture, quality- 
built from the best materials available— 
DECCO INDUSTRIAL SOLENOIDS, in com- 
pact AC and DC models, contain built-in, 
two-way, shock absorbing bumpers which 
prevent self-destruction, the greatest cause 
of solenoid failure. 


Unspent stroke force is absorbed by these 
cushioning bumpers, adding millions of 
strokes to the life of the solenoid. 

DECCO offers a complete line of rugged, 
top-quality solenoids, from cool-running, 
multi-million cycle oil-immersed models 
to tiny miniatures. 

There's a model to meet your every re- 


quirement. Special solenoids engineered 
to your needs. 


0-way 


FLUID POWER PATENTS 





Variable Pressure Control 
Valve 


In many mobile equipment hydraulic systems, pres- 
sure to brake and clutch cylinders must be variable. 
This manually actuated spool valve controls fluid pres- 
sure by directing part of the fluid to the cylinder and 
bypassing the remainder to tank. Spool movement 
varies the two flows inversly. 


@ Operation—The controlled pressure port con- 
nects to a single-acting, spring-return, clutch or brake 
cylinder. With the valve spool held in its normal posi- 
tion by the spring, fluid enters the pressure port and 
flows to tank through the unloading port. 

To apply cylinder pressure, the valve spool is moved 
left, closing the unloading passage and moving the 
metering groove to a position straddling the bypass 
control land and the pressure control land. Pump flow 


Pressure contro/ land 
Metering groove. 


Bypass control iand 


i = 


nm NY 


pressure 


then enters the controlled pressure chamber through 
the metering groove. Part of the fluid in the controlled 
chamber returns to tank through the metering groove. 
Flow in and out of the controlled chamber is a function 
of the length of the metering groove in contact with 
the valve lands. 

As the plunger moves left, length of the groove 
through the bypass land increases and groove length 
through the pressure control land decreases. This 
movement increases pressure at the control port. 

U. S. Patent No. 2,942,583 by Robert W. Rue as- 
signed to The New York Air Brake Co., Kalamazoo, 
Mich. 


Other Patents Issued 


Servo Solenoid Valve 
No. 2,977,984 by Phillip E. Barnes, assigned to 
United Aircraft Corp., East Hartford, Conn. 


Selector Valve 
No. 2,977,983 by William W. Headings, assigned to 
Borg-Warner Corp., Chicago, Ill. 


Electro-Hydraulic Servo Mechanism 

No. 2,981,273 by Bernard L. Callender, Thomas F. 
Graffy, Werner G. Holzbock, and Kenneth O. Rockey; 
assigned to GPE Controls, Inc. 


DETROIT COIL COMPANY 
2435 Hilton Road «+ Ferndale 20, Mich 


Gear Pump 
Vo. 2,981,200 by William T. Stephens, assigned to 
Parker-Hannifin Corp., Cleveland, Ohio. 
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WEAR RESISTANT = 


THOMSON a 


—— | AVOID the HIGH COST 
: and difficulty of fabricating 


= = long, hard & straight 
; parts by 
conventional 
methods! 
' = 


hardened ~ droun 


SHAFTS, ROLLS, GUIDE RODS and other long-round parts 
ELIMINATE WEAR and REDUCE COST 









“ne ~se’ 








ADVANTAGES 
of 60 Case 


¢ COST REDUCTION ¢ GROUND FINISH 
¢ HARD BEARING SURFACE © STRAIGHT PARTS 
 NICK-& DENT-PROOF DELIVERY FROM STOCK 
« ACCURATE DIAMETERS ¢ ADDED STRENGTH 

e UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 


GUIDE RODS « SHAFTING « ROLLS * TRAVERS 
PISTON RODS * ARBORS « LEADER PINS « TIE 
KING PINS « AXLES « CONTROL RODS « GUID 

MANDRELS ¢ BEARING ROLLERS ¢ SPIND 


60 Case is the result 
of over 15 years of experi- 
mental work and production experi- 
ence with hardened and ground shafts 
which are a requirement for BALL BUSHINGS, 
the Linear Ball Bearing manufactured by 
Thomson Industries, Inc 


The special techniques and equipment that have been 
developed enable high production rates and low han- 
dling costs. This permits big savings over conventional 
methods which are plagued with erratic warpage, straight- 

ening and resultant grinding problems. Finished 60 Case 
parts frequently cost less than the scrap losses that result 
from conventional methods 











60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear. 
Long lengths of material ranging in diameter from “4” 
to 4” are stocked to enable prompt shipment of 60 Case 

with or without special machining. Write for 


THOMSON INDUSTRIES 


Inc. 
Dept. C-4, Manhasset, New York 


parts, 
literature and name of your local representative 


For emergency needs call collect 
MAnhasset 7-1800 


Pe 


get! PARTS HARDENED to 60C... 
increase life... reduce cost! 











TO PUT YOUR 


NS 
MISSION 
IDEAS 

TO WORK: 


P2 
SERIES 


Use Wooster hydraulic pumps to lengthen 
the life of your products and greatly im- 
prove their performance—at far lower 
cost. Controlled pressure loading® is 
built into every Wooster pump, regard- 
less of capacity. Internal hydraulic forces 
pushing against bearing faces are ex- 
actly counterbalanced by carefully calcu- 
lated pressure from the outlet area. 


*Patent Nos. 2420622, 2823615, 2824522, others 
applied for. In pumps without this advanced 
design feature, wear is accelerated and pump 
life shortened by undue loads on bearing faces 


P2 SERIES HYDRAULIC PUMP 


Capacities 1.7 to 6.8 GPM at 

2000 RPM and 2000 PS! 

Displacement 0.2 to 0.85 cu. in. 

Speeds to 4000 RPM 

Special alloy tin-aluminum bearings, all 

interchangeable .. . double lip shaft seal 
hardened and ground steel gears and 

shafts ... high quality, high tensile alum- 

inum bodies. A variety of porting, mount- 

ing and drive arrangements. 


WOOSTER 
DIVISION 


BORG-WARNER CORPORATION 
WOOSTER, OHIO 

‘ircle 180 on Reader Serv 
128 


NEW 
PRODUCTS 


Continued from page 54 


ROTATING FLUID 
TRANSFER UNIT 

For transferring fluids from a sta- 
tionary source to a rotating hollow 
spindle. Applications include gun- 
drill, clutch, and power cylinder. 


Specifications: Withstands cycling 
or steady pressures to 1200 psi at 
speeds to 12,000 rpm.—Sealol, Inc., 
Providence. 
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MINIATURE VALVES 


Straight pattern, forged body for 
compact use in instrument design. 
Panel mounting. Colored handles 


permit color coding. Teflon cylin- 
der packing. Micro-regulating and 
non-regulating stems. 


Specifications: Fits connections for 
%” O.D. tubing. In brass and type 
316 stainless steel. 24” high. Pres- 
sures to 3000 psi. Orifice is .080”. 
Straight and angle pattern avail- 
able with %” male pipe ends. 
Designation: Series O.—Whitey Re- 
search Tool Co., Oakland. 


Yircle 311 on Reader Service Card 


HAND PUMP 


For high pressure static testing. 
Uses compound leverage principle 
to get extreme pressures. Bubble 
tight, self-sealing valves and re- 
lease screw. Intake and pressure 
release valves contained within 
unit. 

Specifications: Pressures to 50,- 
000 psi. Has maintained 65,000 
psi continuously for 100 hours. 


Only gauge variation was due to 
atmospheric temperature. Has %” 
piston, %” stroke. Piston, barrel, and 
valve block are heat treated alloy 
steel. 

Designation: Model 50M.—Wm. S. 
Pine, Inc., Los Angeles. 
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MODULAR MANIFOLD BASE 
Features common supply, exhaust, 
and wiring conduit ports. Can be 
ganged end-to-end to manifold two 
or more valves in a single unit. 


Continued on page 130 


DOUBLE-ACTING CYLINDER, ONE PRESSURE PORT 


Basically a single-acting cylinder 
in extension direction. Internal, 
double-acting action subtracts 1.D. 
area of plunger tube, so effective 
area of unit in extension is actually 
plunger tube wall area. Effective 
area for retraction is rod side area 
of small internal double-acting cyl- 











inder. By sizing feed rod properly, 
these areas can be made equal and 
cylinder will move at same speed 
in both directions. Stroke is 127”.— 
Universal Hydraulics, Willoughby, 
Ohio. 
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HYDRAULICS & PNEUMATICS 





Fourth Edifion (1962/63) Now In Preparation 





> (hy) 


Fluid power problem? Solve it with the 


FLUID POWER HANDBOOK & DIRECTORY 


Since 1956, the standard reference and source book 
of fluid power. Over 1000 pages, 140 product groups 


DESIGN DATA AND IDEAS—Over 300 
pages of standards, nomographs, formulae, 
circuits and product designs. Complete JIC 
hydraulic and pneumatic standards. 


INDEX TO MANUFACTURERS—Names 
and addresses of more than 600 companies 
making products for fluid powered machines. 


PRODUCTS DIRECTORY—Locate manu- 
facturers of hydraulic, pneumatic and elec- 
trical products. 


TRADE NAMES—Tells you who makes a 


product when you know only its trade name. 


SPECIFICATIONS—Catalog information on 
manufacturers’ products. Index pages give in- 
formation on sales offices and distributors for 
each advertiser. 


LOCAL SOURCES—{Yellow Pages) All local 
sources for fluid power components are listed 
by state, city and company. 


a @ ema a 
ert Wittis 


‘f #sIrve- 


COMPILED AND PUBLISHED BY Hydraulics & Pneumatics THE MAGAZINE OF FLUID POWER 


ee ee ee ee ee ee ee ee ee es 0 ee 


FLUID POWER HANDBOOK & DIRECTORY 


Reserve Your Copy Now 
For Delivery 


November 1961 


July, 1961 


Please reserve ( 


en Title: 


812 HURON ROAD, CLEVELAND 15, OHIO 
) copylies) of the 1962/63 edition @ $12.00 a copy. 
($15.00 outside the United States). 


[) Check enclosed [) Bill me 








Company: 
Address: 











City: 
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BOURDON ad HELIX 
ENDS LINKAGE 
IN PRESSURE 
INSTRUMENTATION 


In developing this single element Bourdon-Helix, 
Glassco engineers have eliminated linkage and other 
mechanical amplification in high-reliability pressure 
instrumentation. Even under the most severe military 
and space environments where shock, vibration and 
pressure surges destroy other instruments, Glassco 
pressure gauges and switches remain permanently accu- 
rate, never requiring recalibration or field service under 


normal operating conditions..Originally custom designed 


ments gré available for all types of systems where life- 
¢ : 


long/accuracy is required. Send for our complete cata- 


rument company 


777 South Arroyo Parkway, 
Pasadena, Calif. SYcamore 5-3278 
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NEW 
PRODUCTS 


Cap screws for ganging and O-ring 
seals for common ports furnished. 
Electrical connections are valve-to- 


base, plug-in. Bayonet-lock con- 
struction permits removal and in- 
stallation of valve and pilot assem- 
bly in 30 seconds. 


Specifications: For mounting %” 
PDQ control valves. Side and bot- 
tom tapped cylinder ports, *”", %”, 
or %” NPT. Supply port tapped 
both ends and bottom, 1” NPT 
Exhaust and wiring conduit ports 
ends and bottom tapped 1%” NPT 
Cast aluminum.—Hunt Valve Co., 
Salem, Ohio. 
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RUBBER HOSE ASSEMBLY 
Non-skive hose. Progressive swaged 
end fittings for maximum reliabil 
ity include male pipe, JIC and SAE 
swivel configurations. Adapters 
available. Available as complete 
assemblies, or as bulk hose and fit- 
tings. New swaging tool with in- 
terchangeable dies is suitable for 
Teflon and rubber hose. 
Specifications: i” to 2” dia. Medi 
um-pressure assemblies for 3000 
psi; high-pressure, 5000 psi.—Tite 
flex, Inc., Springfield, Mass 
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CHECK VALVE 

Assures O-ring reliability against 
high pressure split-second surge 
flows. Restrains O-ring from wash- 





out. Rugged body construction 
gives additional failure protection. 
Dead tight sealing and chatter-free 
operation. For use in high pressure 


Continued on page 132 
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MODEL 8575 for Petroleum Base Fluids 
MODEL 8575-NON for Polyester Synthetic Fluids 
QUICK EASY mounting on any wall thickness 
LARGE FACE—7” overall for excellent visibility 


LEAK-PROOF—No Dripping 





CENTURY LIQUID LEVEL SIGHT GAGE low cost 
and proven performance will amaze you 


Write for dimensional literature 


CENTURY HYDRAULICS 


Division of Century-Detroit 

6101 Concord Avenue e Detroit 11, Michigan > 
Telephone WAlnut 3-8088 iff 

DESIGNERS & BUILDERS OF HYDRAULIC Seg» 

POWER UNITS PNEUMATICS, RESERVOIRS, “ 

HYDRAULIC ACCESSORIES & TEST STANDS 


EXPLOSION 
PROOF 


Solenoid Valve 
~ 


@ Now... You can get Versa Vaives with Explosion Proof 
Solenoid actuation. This new actuator is available on any 
series “V" and “TT” Valves in sizes from 4%” NPT to 42” 
NPT in 2-, 3-, 4- and 5-way types, in side port models or 
sub-plate models for manifold mounting, and for pres- 
sures from partial vacuum to 500 PSIG. & These superior 
valves are completely enclosed units, having no external 
moving parts and they are virtually trouble free. @ All 
Versa Valves are triple pressure and functionally tested 
under water for guaranteed leakproofness. & For com- 
plete information write today for Bulletin *660. 


EFS 
VERSA PRODUCTS COMPANY, INC. 
150-A COOLIDGE AVE., ENGLEWOOD, NEW JERSEY 
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Low pressure 
relief valve 


Numerous tests and user reports prove that 
Lisle Magnetic Plugs increase the trouble-free 
service life of hydraulic pumps better than 
300%. 


Installed in the flow path or sump, the Lisle 
Magnetic Plug picks up ferrous metal parti- 
cles circulating in the fluid — preventing un- 
necessary wear on critical moving parts and 
eliminating a major cause of fouled valves. 


Write for Catalog 
and Test Cae. 
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TRIGGER UICK and heavy thrust uses, depending 
Q NEW on water lifting distance. In drip- 


et RE + RE 


. —s services whic h have extreme surge 

flows 
RELEASE Specifications: Brass, aluminum 
steel, and stainless steel bodies 


Sizes from } 2” 
FAST Designation: 200 series.—Circle 


6 to2 
EASY Seal Products Co., Inc., Pasadena, 
POSITIVE Calif 


™ New Symetrics 500 Series e 315 
Disconnects (3000 psi) offer 


these famous Symet fe ofe  as . 
us Symetrics fea Specifications: 1 to 30 hp. Frame 


po Lamy poo FO sm air VERTICAL HOLLOW SHAFT sizes from 225 to 326 U.—Reuland 
inclusion during connect Full pressure and PUMP MOTOR Electric Co., Alhambra, Calif. 
no exposed seals after disconnect. . . Unique ae — = . 
design exceeds MIL-C-25427 Used with centrifugal pumps. Ap 
Other models available 


n plasti lizing tanks. spray booths, and 
oo & a mses = X-SHAPED SEAL RING 


materials. For information emergency, in-plant water systems 
on other Symflow Disconnects, Special weather protection pro- Combines rubber O-ring charac- 
write to — 7 , ton . +r : 
’ vided. All windings impregnated teristics with Teflon physical prop- 
‘ with special varnish, then perma- erties. Installs with little seal con- 
nently cemented into a single solid tact pressure or interference. X- 
mass by a double-immersion and shaped cross-section has lips de- 
baking process. Grease fittings lo- signed to permit flexing. Needs no 
cated for direct feed to each bear- lubrication. Low break-away fric- 
ing. Dynamic balancing assures no tion. Inert to chemical attack. No 
vibration. For standard, medium, aging deterioration. Primary uses 


; e 316 on Reader Service Card 
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NEW! 3-WAY- 
PROTECTION 


for pressure 
instruments | 
plant 


personnel 


CHEMIQUIP’s COMPLETE 
SEALED SYSTEM PRESSURE SNUBBER 





' nt and 
1 TOMATION 








@ Instrument and snubber will not corrode, plug 
or clog 


@ Reduces fire hazard, noxious and toxic effects 
if instrument system ruptures 

Used with corrosive and/or viscous materials, 

Chemiquip's new combination also assures: 


@ Easy charging @ Simple Solid filling, no 

spilling @ Minimum calibration or adjustment 
And Chemiquip's snubber smooths line surges, 
pulsations — gives accurate readings in 2-3 
seconds A—Snubber 


2 and 3 piece assemblies for systems to 2000 PSI B—Porous S S Dise 
C—Diaphragm 





Thomas Savery Pumps Ltd. “ 
woweomen Works, ] . 1 ° Write, wire, phone 
Bracebridge Street, Now alsa nee 
i echnica wileti 

Birminghem 6, England 36 East 10th Street, New York 3 Bw.741 
Phone Aston Cross 1316/7 GRamercy 7-3772 
127 on Reader Se ‘ard Yircle 31 on Reader § ‘ 
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include transmissions, valves, valve ating differential pressures from 5- 
seats, cylinders, and power steer- micron vacuum to 150 psi. Flow 
ing mechanisms. 4 cfm air, 0.6 gpm water. Cycle to 
Specifications: Temperatures from 600 cpm. Use 7 watts. On ac, take 
— 300 F to 500 F. Sizes from .114” 4 milliseconds to open, 4.5 ms to 
I.D. to 4.475” LD. close. On dc, 10 ms to open, 16 ms 
Designation: X-Seal.—Allegheny to close. Over 25 million cycles 
Plastics, Inc., Coraopolis, Pa. with liquid, 10 million with lubri- 
Se a ee cated gas, 500,000 with dry air. 
Designation: B  series.—Skinner 
Electric Valve Div., Skinner Pre- 
SUBMINIATURE cision Industries, Inc., New Britian, eee low cost 
SOLENOID VALVES Conn " , 
Photo shows one of these valves rircle 318 on Reader Service Card magnetic unit for 


with present, standard 3-way valve hydraulic reservoirs 
Specifications: Stainless steel. 1” 


dia., 2X” height. Weight 5 oz. 3-  sIGH_ PRESSURE SHUTOFF 
wav NC. 3/64” orifices. Fluid con- VALVE 





: @" DOUBLE MAGNETIZATION” 
Precision stem fits resilient O-ring 
for dead tight sealing. Spring- 
aes sleeve follows stem as it is @ REDUCES MAINTENANCE 
withdrawn. Sleeve encloses O-ring 

and protects it against extrusion teeges 
and fluid flow cutting action. Stem 


and seat permit gradual throttling 
of flow as valve is actuated. Single Write, wire or phone WO 3-1466 


inlet and outlet featured in R900 for information and prices. 


@ CUTS MACHINE DOWN TIME 
@ MASSIVE APPEARANCE 


valve. Single inlet and two outlets 

in Y900. Two inlets and single out- 

let in Z900. 4 

Specifications: Stainless steel con- 44:1-b4 ( »* COMPANY 
struction. Buna N, Neoprene o1 2320 Custer Ave. * Rockford, Illinois 
MANUFACTURERS OF MAGNETIC DEVICES 


nections are 1/16” PTF (short 
dryseal thread). Adapters provided 
for standard %” flared tube. Oper- Continued on next pege 


a ene a 


Standard Hydraulic Power Unit 
Adapts To Your Needs 


Along with this quality-built standard power unit, Cardwell offers 
a full stock of leading components to fit it perfectly to your 
specific needs. Also top engineering advice, fast delivery. Contact 
your Cardwell Service Engineer for full details. 





PILOT TYPE 
RELIEF VALVE 


new 
se appli itions 
noth with Wont weiont n metal t 


fatigue w cost. Use with water, fuels, oils, gases 











solvents. refrigerants, conventional and non-flammable 





Model: PFB Single—100 Series—2000 PS! Max hydraulic fluids. Available with reusable uplings In 
Tank Capacity: 30 or 60 gal. y rans sizes from % thru % ID and larger 
Pump Delivery: 1,5-11 GPM @ 0 PSI, 2000 RPM 
2.2-16.5 GPM @ 0 PSI, 1800 RPM 
Motor Horsepower: As required 
SYNFLEX 


ARDWELL MACHINE COMPANY Samuel Moore & Co 


RICHMOND, VIRGINIA 
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DESIGNERS: 


“‘Here’s everything you want 
in a multi-spool valve.”’ 


For heavy-duty mobile applications. 


SECTIONAL CONSTRUCTION 


with full versatility desiqned 
into each section. 


Now you can specify Gresen Directional 
Control Valves in banks of 2, 3, 4... as 
many as eight sections, with any com- 
optional at | bination of features in each section. 
| Take your choice of 3-way, 4-way, free- 
+r nia | flow or 4-position float sections in any ar- 
ype y 4 o 
nal in one [| Tangement, then add the options shown 
= at the left. 
Left end section Includes, inlet and BB Available port sizes: 2”, %4”, or 1” NPTF, or SAE 
of ball-spring or pilot-type main Nos. 8, 10, 12, or 14 (outlet ports to SAE No. 16). 
relief Maximum pressure: 2500 psi. Capacity: 35 gpm. Ask 
Right end section of Ss: Power- 5 about models 25P and 25PK. 
bh 


yond nversion plug utlet or 


sed-center plug - N >» 
Individual sections may be re- & BvoRAULEds 


ane & Ge © Se oe MANUFACTURING CO. 
405 - 35th AVENUE N.E., MINNEAPOLIS 8, MINN. 


located at either 





Have you seen 


the New MARSH 
“ Seruice Gauge” ? 


A remarkable new series of 21/2" gauges 
brings you quality, accuracy and stami- 
na—along with REAL economy! 
All gauges have strong 2% ” bonder- 
ized case and brass screwed ring 
with bevelled glass. All have new 
Marsh “‘Read-easy”’ dial. All are 
standard with Marsh “‘Recalibrator."’ 
Every gauge is guaranteed accurate 
within 1% of dial reading 

Two types covering wide range of 
needs available: Type 11 with cop- 
Ranges: 15—30—60—100 per-alloy bourdon tube, silver 
160—200—300—600 and 1000 brazed, and bronze-bushed move- 
Ibs. Also 30” vacuum. All ment. Type 11S with 316 stainless 
yauges 2%" dial; 4%" bottom steel bourdon tube and 303 stainless 
onnection tip and socket; stainless steel and 
monel movement 
A gauge that fits in—to a 
wide range of plant and Ask For New Bulletin 
original equipment uses. MARSH INSTRUMENT COMPANY 
Dept. 19, Skokie, Il. 


Division of Colorado Oil & Gas Corporation 
Marsh Instrument & Vaive Co. (Canada) Ltd., 6407 103rd 
St., Edmonton, Alberta, Canada, Houston Branch Plant, 

1121 Rothwell St., Sect. 15, Houston, Texas. Eastern 

Seaboard Warehouse: Marsh instrument Company, 

1209 Anderson Ave., Fort Lee, N.J 


GAUGES + THERMOMETERS + VALVES 
L 
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NEW 
PRODUCTS 


Viton A O-rings. Temperatures 
from —40 F to 450 F. Pressures to 


6000 psi. 20 in.-lb. force actuates 
valve under full pressure. 

Designation: 900 Series.—Circle 
Seal Products Co., Inc., Pasadena. 
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AiR, HYDRAULIC CYLINDERS 


For jigs, fixtures and automatic 
equipment. Compactness and 
strength achieved through fine 
thread, screwed construction. Re- 
placeable parts and seals. 

Specifications: %” bore. 250-psi alr, 
2500-psi hydraulic. In 1” stroke 
spring return and 1”, 2”, 3”, 5”, 7” 
and 9” double-acting models. Pow- 
er factor .60, giving 60-Ibs force 


at 100 psi; 1500-Ibs force at 2500 
psi. Shaft extension 1”, threaded 
4-28 x %”. Standard &%” NPT ports 
on cylinder side.—Clippard Instru- 
ment Laboratory, Inc., Cincinnati. 
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POPPET TYPE 
SOLENOID VALVE 


Two-way solenoid valve for 3000- 
psi oil pressure. Normally open and 
normally closed operation. Pilot- 
operated, poppet type in cartridge 
form. Can adapt to any manifold 
or sub-plate. All standard a-c or 
d-c solenoids are interchangeable. 
Poppet and plunger are only mov- 
ing parts, making valves less sus- 


Continued on page 136 
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HANNA ZOGTITE’ 
SEALANT 


MAKES HYDRAULIC 
and PNEUMATIC 
CONNECTIONS 
LEAK-FREE! 


Hanna Loctite Sealant, Grade 1, is a spe- 
cial compound for making hydraulic and 
pneumatic systems leak-free regardless of 
fluid used or pressure. It is a thin liquid, 
easy to apply and very economical. 
ADVANTAGES: 
prevents * Easy to use—handy appli- 
cator bottles, tubes and cap- 
sules 


® Seals joints 
leaks 

* Seals high and low pres 
sure fluids including fire re 


. »gi > “Oo 
sistant types Resists heat and cold 


NEED AN OIL-FREE AIR SUPPLY? 


Select from 3 types, 10 sizes 


GAST OIL-LESS AIR PUMPS 


You gain five advantages when 
you specify Gast Oil-less Air 
Compressors or Vacuum Pumps 


* Not harmful to fluid power 
systems or components 


* Has no known solvent 


* Hardens only in the joint 
itself —leaves no residual par- 
ticles in the system 


¢ Eliminates fire hazard due 
to escaping fluids 
¢ Economical—a little 


a long way 


goes 
* Long storage life 


SEND FOR FREE SAMPLE 
HANNA ENGINEERING WORKS 
( £ ) wvorautic AND PNEUMATIC EQUIPMENT CYLINDERS 
1741 Elston Ave., Chicago 22, Illinois 


Miniature 
models, .35 
to 1 c.f.m 
VALVES 
1. Absolutely oil-free air delivery 
No hot oil mist or odor can con- 
taminate air flow 
. No lubrication required 
eliminates problems for both man- 
ufacturer and user 
. Lubrication costs for both time 
and lubricants are eliminated 
. You have greater freedom in lo- 
cating the pump, as easy access 
for oiling isn’t a factor 
. Oil-less design adds a sales fea- 
ture to your product! 
How is this possible? Rotary 
design has carbon vanes that 
lubricate themselves. Ball bear- 





This Direct coupling 
drive, to 5.9 c.f.m 











Integral-motor 
types to 1.1 c.f.m 











STANDARD 
AND 
HEAVY DUTY 


QUICK 








COUPLERS 


SINCE 


1928 











saU- FLATE, INC. 


4 AVE OAKLAND 3. CALIF 


WRITE FOR 





FREE COPY OF 
TRU-FLATE’S 
INDUSTRIAL 

CATALOG NO. 4 





ings are grease-sealed for life 
and located outside the pump- 
ing chamber. Simple construc- 
tion assures long, trouble-free 
dependability. 

Ten sizes; capacities from .35 
up to 24 c.f.m. running open. 
For medium duty to 10 p.s.i.g. 
pressure or 20” Hg vacuum. 
For use on instruments, med- 
ical and laboratory equipment, 
food packaging and paper- 
handling machines, Gast Oil- 
less Air Pumps have much 
to offer. 


7 
A wide range of lubricated models also available 


V-belt drives 
up to 24 ¢.f.m 


WRITE TODAY FOR OIL-LESS BULLETINS — 


if possible, specify c.f.m. range that interests you 








v Air Motors * Vacuum Pumps * Compressors 


GAS nee CORP. 


| 
| | 

= P.O. BOX I17-D, BENTON HARBOR, MICH. 
Circle 140 on Reader Service Card Circle 54 on Reader Service Card 


July, 1961 135 























yard 


e 21 on Reader Service 


~ TOUCH-0-MATIC 


REMOTE CONTROLLED 


_— CLUTCH 


WRITE FOR NEW CATALOG 


AND HYDRAULIC PUMP 
“Inexpensive dependable hydraulic cir 
cuit control for mobile equipment 


ELIMINATES NEED FOR PTO 


Designed for belt, gear or direct drive 
Engagement speeds from idle to 
2200 RPM (no load speeds) 

1.7 to 26 GPM 

H. P. output: % to 30 H. P 


Berr 


HYDRAULICS 
CORINTH 1, MISSISSIPPI 


Flow rate 

















Re 


Capitals “cuardian” 


PRODUCTS 


ceptible to contamination. Free re- 
verse flow in either energized o1 
de-energized position. Parts are 


hardened, ground, and lapped, 
with oil immersed plunger to as- 
sure long trouble-free operation.— 
Fluid Power Accessories, Inc., 
Glenview, IIl. 
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ONE-HOLE MOUNTING 
SWITCHES 


Specifications: Ruggedly 
structed of corrosion-resistant stain- 
less steel. Hermetic switch con- 
forms to MS24331-1 listing; im- 


con- 


FILTER FLOW METER 
WARNS 


mersion test MIL-E-5272-1, pro- 
cedure 1. Has 2 SPDT switches 


when filter needs 
cleaning! 


A NEW Hydraulic Filter 
Flow Meter, equipped 
a built-in device 
which warns by turning 
on a red light when liquid 
flow falls below a pre-set 
volume 


with 


This new Capital 
“GUARDIAN” Filter 
Flow Meter can be set to 
turn on light or to turn 
off power supply to equip- 
ment until filter is cleaned 


or replaced. It is a time 
saving device that pro- 
tects costly machinery 
from damage. It is en- 
tirely automatic in opera- 
tion. 


Using a by-pass defeats 
the purpose of the filter 
because it permits a great 
deal of harmful foreign 
matter to enter into the 
system when fluid by- 
passes the filter screen. 


rte nr nr nr nr snr nr ara ens eee ern an nw ews = 


CAPITAL'S ALL PURPOSE FILTERS 


SUMP TYPE 


Capital All Purpose Filters 
include Reservoir and Line 
Types with Mono-Bilt and 
Mono-Econo Monel Metal 
inserts. 


Capital Filters are impervi- 
ous to Hydraulic Fluids, 
Fuel Oils, Lube Oils, Cool- 
ants, Paints and Varnishes, 
Water and most Chemicals. 
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riptive 


TODAY! 


(| APITAL 


ENGINEERING & 
MFG. CO. 


5837 Se. Ashland Ave. 
Chicago 36, Illinois 


with 6 terminals for multi-circuit 
control. Rated 4 amps at 28 vde 
resistance; and 2 amps at 28 vde 
resistance, 4-amp motor. Switches 
are backfilled with dry inert gas 
and tested to insure less than | 
micron-cu-ft per hr leakage. 
Designation: H11-2.—Control 
Switch Div., Controls Co. of Amer- 
ica, Folcroft, Pa 
Circle 322 on Reac 


jer Service 


HYDRAULICS & PNEUMATICS 
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SMALLER THAN A PLAYING CARD! 


A HEAVY-DUTY 
PRESSURE SWITCH 


with repeatability 


Single and never before avail- Repeatability 
Duplex Range 
Models able in a piston-type 2 @ 


switch. Functions gre ty 
to 0 fa 
50 to 5000 properly every time 4000-5000 


psi 
. 10 times a second psi. 
Explosion- or once every six 
Proof Standard 
months. and Close 


Models 

SEND FOR CATALOG 41 Differentials 
Shock 
Resistant 


For service with hydraulic fluids, liquids and gases. 


OIL-DYNE, INC., 2115C W. Marquette Rd., Chicago 36, Ill. 


MARSHALSEA 


stemelesein the manufacture of 


- Valves and Filters 


for Hydraulics Pneumatic Equipment 


Illustration shows two examples 
from the wide range of valves 


MBL.3128/1 (7 


mai tiuid — water ano soliubdie o 


Full details gladly supplied on request. 
MARSHALSEA BROS. LTD « TAUNTON ¢ ENGLAND 


An A.I.D. Approved Inspection Organisation 
e 100 on Reader Service Card 
July, 1961! 


PRECISION 
TEFLON* 











Style 4505 “U” cups are accurately machined 
of virgin TEFLON to a special design devel- 
oped by HALOGEN. 246 standard sizes are 
available without tooling charges. 


Also available: 
HALOGEN 
- 
RINGS 


two types avail- 
able for packed 
cylinders and 
other applications. 


Write for literature ... 
our new 12 page brochure 
on “U” cups is yours 

for the asking. 


HALOGEN 


} INSULATOR & SEAL CORP. 
9960 Pacific Ave. © Franklin Park, lil. 
“Engineers and manufacturers— 
*DuPont TEFLON* Products” 
T.M. 
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reasons for buying L&L NEW 
hydraulic flared tube B LITERATURE 
and pipe thread fittings a " 


Continued from page 60 








—a. Flared tefdibeats are LIMIT SWITCH 
reduce pressure drop Le # burnished for smooth Combines compactness and sealed 
and turbulence leakproof sealing construction. Built-in indicating 
lamp tells whether circuit is being 
controlled. When switch is in non- 
operating position, current passing 
Extra-large wrench through a resistor lights a lamp 
flats sav@installation 4 behind special transluscent cover 
time and tempers — insert. When switch is operated, 
light goes off. Suitable where mul- 
tiple switches are used, such as 
a packaging line or machine tool. 
Dryseal pipe'threads Data sheet 185 gives technical in- 
on _— ‘a formation, dimensions, and ratings. 
coal and Custmty —Micro Switch, Freeport, Ill. 
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Because L & L brazes together standard machined bar 
stock components to make their fittings, you get more | 
standard styles and sizes and faster service on specials. BALL VALVE 
Valve doesn’t jam, needs no 


maintenance. 4 turn to open or 


dL Manuf ing C | 
L an anu acturing ompany ti close. Zero leakage in both direc- 
21590 Hoover Road + Warren, Michigan tions without seat distortion. Teflon 
: seats and seals. Pressures to 600 
DISTRIBUTORS IN PRINCIPAL CITIES psig. Temperatures to 200 F. Sizes 
= , from \%” to 2” NPT. Ports from 
7/16” to 1%”. Used in place of 
gates, globes, or plugs. Bulletin 


Dir avr ale ta ays fe 712-361.—Hydromatics, Inc., 
I rol ide Ss Additional Carcuits Bloomfield, N. J 


kf rom (Jne Pu mp y ‘ircle 413 on Reader Service Card 





| HYDRAULIC VARIABLE 
Flow I SPEED TRANSMISSIONS 


R e g u | r= | t ols Compact, totally enclosed, self- 
ee errr? contained drives have 27:1 step- 

— a Ol! ie less variable speed range. Can pick 
: up full load torque from zero rpm. 

@ Constant primary flow ) : Speed setting pb choca ote be 
regardless of pressures made with drive running or sta- 

| tionary. Incorporates torque-shar- 

© By-Pass flow — useable ing, positive 5 ween hydro- 
at pressures indepen ERS Bd mechanical design. Transmits 10- 
dent of primary pressure hp output at 1400 rpm. Bulletin 
gives ratings, dimensions, and 

mounting  information.—Car- 

ter Gears Ltd., Yorkshire, England. 

flow 


Sizes — 4" to 1” pipe (NPTF) ‘ircle 414 on Reader Service Card 


Input flow to 60 gpm 
Primary flow to 40 gpm 
For oi! to 3000 psi HEAVY DUTY 
| HYDRAULIC CYLINDER 


Single or double acting. Pres- 

Manufacturers of Hydraulic Valves and Devices sures from 2000 to 3000 psi. Bore 

tuie Relief Valves ® Check Valves © Restrictor Valves sizes from 1%” to 12". Tempera- 
Needle Valves * Pilot Check Valves ® Special Valves tures to 250 F. One piece piston 


F, ontrols, inc. Pressure Compensated Flow Regulators eS fitted with two, step-cut rings, and 


Continued on page 140 


USABLE 
Write for detailed literature SECONDARY 
t 





P.O. Box 186 * Mentor. Ohio * BL 5-3426 
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YOUR 
BET: 








Two flexible, 
bronze, knife- 
edged wiper 
rings, mounted in 
a synthetic rubber 
cushion ring, 
throw all foreign 
matter clear 

of the rod. 


HIGH TORQUE 
VARIABLE 
SPEED (1-100 


r.p.m. ) 


HYDRAULIC 
MOTORS 





Seal-Guard's unique metallic 


rod wipers are edsy to in- 
stall and self-adjusting. Their 
floating cushion absorbs side thrust, prevents scarring of 
the rod. Practically friction-less, they resist oil and heut for 
long, trouble-free service. 

Standard sizes for 4" to 6” diameter rods. May be 
special-ordered up to 241” in diameter. 


Mark IV—S cylinder 4,500 Ibs. ft. at 2,000 p.s.i. (Speed 
1—100 R.P.M. reversible). Overall efficiency 90% —95%. 
Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i. (Speed 
1—75 R.P.M. reversible). Overall efficiency 90% —95%. 
Ideal drive for conveyors, rolling mills, cranes, tractors, 
cement mixers, drills, and most mechanical handling 
applications. 





ew Martin-Decker Precision 


81%” Dia. Dial 

25.13” Scale Length 
12” Dia. Dial — 

36.91” Scale Length 


© Big scale 


readings in small 
scale space! 


© Greater Accuracy! 


© Requires less 
panel space! 


MARTIN 
("e) DECKER 


MARTIN-DECKER CORPORATION + 3431 Cherry Ave., Long Beach 7, Calif. | 


‘ircle 101 on Reader Service Card 


Julv, 196! 


Test Gauge 


mal CS Pressure 
readings 


25% More 
Accurate 
4” HYDRAULIC BENDER 


Standard equipment includes 2”— 4” formers for steam 
and gas pipes. The machine can be supplied either Hand 
Operated or Motorised and accessories are available for 
#"—1}" steam and gas pipes, flat bar bending up to 

7° x ?” section and electrical conduits. up to 3”. 


A complete range of Hydraulic Pipe and Tube Benders 
3" to 18" dia. Pipes is available. 


GHAMBERLAIN INDUSTRIES LTD. 


Staffa Works, Argall Ave., Leyton, London, E.10, England. 
Leytonstone 3678 
(MEMBER OF THE CHAMBERLAIN GROUP OF COMPANIES) 


American Distributors 
Double A Products Company, Manchester, Michigan 


360° Calibration makes Martin-Decker Scale 
25% longer—gives 25% greater readability than 
models with 270° scale 

Ni-Span C Bourdon tube is temperature-stable, 
corrosion-resistant — superior to other alloys 
Tube tip bleed is standard equipment 
Movement calibrated to dial, with an accuracy 
of + 0.15% or better 

Uniform linear increments. Protected front 

zero adjust 

Capacities from 60 PSI to 15,000 PSI 

Find out why more and more 0.E.M. designers 
specify Martin-Decker Precision Test Gauges for 
measuring gas and fluid pressures 


MARTIN 
DECKER 
PRECISioN 
TEST 
GAUGES 


Write for 
Technical Brochure T 137 


Precision Pressure Instruments 

Testing — Weighing — 

Load and Force Measurement oe Canadian Distributors 

Affiliated Engineering Equipment Limited, 630, Cote de Liesse, 
Montrea! 
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Constant 
Speed 


Operation 


regardless of load! 


arable to an ordinary restrictor 
mn have pressure- 


your hydraulic 


Rated for pressures to 3000 p.s.i. 
Wide range of sizes available—\," 

f te 1° Af , 
Fiows to 100 g.p.m. can be controlled 
Factory-calibrated end tested to +1 
e available 


Require little more space tha 


Trouble-free in operation 


bore 











Unit senses pressure drop across precise 
orifice and reacts to control flow with 


desired limits. 


Send today for 
new Catalog 1002 


w-eros 


725 Custer Ave., Evanston, Ill. 
Circle 144 on Reader Service Card 


NEW 
LITERATURE 


two, V-cup type seals. Piston is 
pilot fitted to rod. Large ports can 
be rotated to any 90-deg position 
relative to each other and the 
mounting. Interchangeable needle 
valve and ball check retainer. Bul- 
letin H-101 illustrates cylinder parts 
using a numbering system. Mount- 
ing data and dimensions given. 
Section shows accessories and spe- 
cial cylinders.—Milwaukee Cylin- 
der Co., Cudahy, Wisc. 
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MISSILE DEVELOPMENT FILM 


Film tells story of company fa- 
cilities and personnel and how they 
contribute to advanced product de- 
velopment for missiles and space 
craft. 18 minute, 16 mm, full color 
and sound.—Pesco Products Div., 
Borg-Warner Corp., Bedford, 
Ohio. 
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PIPE FITTINGS, ADAPTERS 


Describes all types of brass, 
steel, and stainless steel, pipe and 
straight thread fittings. Illustrates 
plugs, reducers, and connectors in 
thread sizes from %” to 1k” 
male and female. Lists O-rings for 
use in commonly used hydraulic 
fluid with mineral oil base, lubri- 
cation oil, and pneumatic and 
water service. Temperatures —40 
to 250 F. Catalog 4360.—Parker 
Fittings and Hose Diwv., Parker- 
Hannifin Corp., Cleveland. 
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AIR CYLINDERS 

Dimensionally interchangeable. 
Bore sizes from 1%” to 14”. Tem- 
peratures from —40 F to 250 F. 
Pressures to 250 psi. Cushioning 
is done by trapping air between 
piston and cylinder head, then al- 
lowing it to escape at a prede- 
termined rate. One piece piston. 
Modified U-cup piston packing can 
be replaced without removing pis- 
ton from rod. Brochure has charts 
and tables for sizes and mounting 
information. Shows accessories.— 
The Sheffer Corp., Cincinnati, 
Ohio 


~ 
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ara 
II 


IN-LINE FILTER CHAMBERS 

Designed for filtering liquids to 
microscopic clarity at pressures to 
100 psi. Remove dirt, oil, and wa- 
ter from air or compressed gases. 
Capacities for light fluids from 2 to 
90 gpm. For heavy fluids from 1 
to 45 gpm. Inlet and outlet ports 
i. 2, a = ee 
Heights from 9” to 41”. All stain- 
less steel 316. Bulletin 402.—Seth- 
co Mfg. Corp., Merrick, N. Y. 
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HYDRAULIC PUMPING 
SYSTEMS 

Open power and closed power 
oil pumping systems are described. 
Open power systems include fixed- 
casing, free pump, free pump- 
parallel, and free pump-casing in- 
stallations. Closed power includes 
fixed-insert, fixed-casing closed 
power, free pump-parallel closed 
power, and free pump-casing closed 
power. Pump selection tables are 
given. Sub-surface and well head 
equipment listed including 4-way 
valves and lubricators. Power 
equipment is specified, pumps to 
5000 psi. Control equipment sec- 
tions shows regulators, valves, 
gauges, and accessories.—Kobe, 
Inc., Huntington Park, Calif. 
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MANUAL & PNEUMATIC 
BALL VALVES 


Provide flow characteristics of 
gate valve, tight shut-off of globe 
valve, and quick quarter-turn of 
plug valve. No metal-to-metal con- 
tact. Mating surfaces between ball 
and seats are smooth, no lubricant 
required. Two-way shutoff, no leak- 
age if flow is reversed for any 
reason. Temperatures from —150 
to 600 F. Pressures to 1000 psig. 
Sizes from %” to 12”. Catalog 
1200 details two basic valves: Mc- 
Cannaseal top-entry valve which 
can be repaired in the line, and 
McCannaflo valve with one-piece, 
bar stock body and end adapters. 
—Hills-McCanna Co., Carpenters- 
ville, Ill. 
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AIR VALVES, CYLINDERS 


Booklet covers 500-psi miniature 
bore cylinders, single or double 
acting, sizes from %” to 2%”. 


Continued on page 142 
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Model 
ES4-KM2 


oO nn e£ = WAY ‘ Ye _ectust 
IMPULSE SWITCH 
simplifies sequencing circuits 
10 amps, 125v AC 


Four models avoil- 

able with pulsing 

strokes from 1/16" 

to 3/8”. 

Described in Date 
Sheet ESC-7 


* Eliminates Interlocking Switches 
and Complicated Actuating Dogs 

* Exclusive one-way actuator sends 
electrical pulse when depressed, 
then opens circuit. No pulse on 
actuator return. 

* Gives More Dependable Opera- 
tion — replaces complicated con- 


trols 
* Lowers Cost of Control Circuits— a | | 





fewer switches required 


* Faster Automatic Operation — 


- . plus 25¢ shipping 
closer sequencing possible 


Write for 
Quantity 
Discounts 








CONTROLS COMPANY OF AMERICA 
CONTROL SWITCH DIiVISIton 
4224 W. Lake St., Chicago 24, III. ¢ VAn Buren 6-3100 « TWX CG-1400 


Manufacturers of a full line of switches. controls and indicators for all military and commercial 
applications. All standard units stocked for immediate delivery by leading parts Distributors 


= A 





fo Protect Threads, Tubes, Valves, Components, etc. from Dirt and Mishandling 
Availabie from Stock 


ALUMINUM POLYETHYLENE 








C” Series AN & 
SAE Fittings 


200” Series Ta- | LT" Series Tube 


pered Plug & Cap 


—<— >) 
at ® 
P’’ Series AN & ‘TY” Series Thick 


SAE Fittings Wide Flange Ta 
pered Plue & Cap 


Pipe Caps 


600"’ Series Sin 
. Thread Pipe 
aps 


Safe-Q-Lube and 


Loadless starting 


(o Kofele mb a-¥- 4-10} at 


to think 


Weleheat 


First, there’s Quincy's exclusive Safe-Q-Lube pressure lu- 
brication system which automatically unloads the compres- 
sor if oil pressure drops. No chance of damage to bearings 
Secondly, patented Loadless Starting keeps the compressor 
unloaded until the motor reaches full speed. Stops are 


free-rolling, too. 


Other 
Quincy 
features 


[uine 


COMPRESSORS 


D.0.C Series 
Drive-on Caps 


D.1.P."" Series 
Drive-in Plugs 


C-FT”’ Series to 
all Thread Speci- 
fications 


Want 
ERA”’ Series for 
ERMETO and MS 
Fittings 





’ 
“EP” and “EE 
Series Elec. Conn 
Plugs & Caps 


IF" Serves Plugs 
for Inverted Flare 





Fittings 


3) 


TC”’ Series Self 
Sealing Caps—for 
AN & SAE Fittings 


SP”’ Series 
Flange Caps 





CHECK THE 1960 
“@-LINE” NOW —a 
complete range of 
compressor models 
for all types of in- 
dustrial applica- 
tions. 


Cushioned Steel 
Valves 


Timken Bearings 


Lynite Connecting 
Rods 


q 











@% CLOVER INDUSTRIES, INC. 


July, 1961 


Manufacturers of Closures Since 1944 


Special Closures Manufactured to Customers’ Specifications, of Aluminum or Poly 
ethylene. Quotations on request, furnish description desired including thread size 





577 Young Street 
Tonawanda, N. Y. 
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Variable Differential 
Unloader 


Finned Copper Tube 
Intercooler 


QUINCY COMPRESSOR CO., Quincy, Illinois 


Mokers of the World's Finest Air Compressors 
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GEARMATIC 


HYDRAULIC WINCHES 


@ Fully-hydraulic proven design 

@ Line pull capacities 6000-22,000 Ibs. 
@ Simple, single-valve control 

@ Automatic pressure-actuated brake 


sensational new hydraulic 
winches . models 6, I! and 22... 
reverse at 0 to 5.25 times forward speed, 
unloaded or under load. Automatic re- 
versing is also available. Write for Bulle- 
tin H-860. 


Gearmatic's 


gearmalig=> 


COMPANY LTD. 


7400-132 Street, North Surrey, B.C., Canada 
GHCD 
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NEW 
LITERATURE 


Valve-cylinder combinations with 
1”, 1%”, 1%”, and 2” bore sizes. 
2500-psi heavy duty cylinders, 
sizes 1” to 4”. Includes pin-op- 
erated double acting and clamp 
cylinders. 2-, 3-, and 4-way valves 
to 500 psi, sizes %” to 3”. 1500- 
psi miniature valves in sizes %”, 
4”, and %”. Also air-operated 
pumps, solenoid-actuated, positive 
displacement, to 19.9 cc. Bulletin 
91051.—Airmatic Valve, Inc., 
Cleveland. 
‘ircle 422 on Reader Service Card 


DIRECTIONAL CONTROL 
VALVES 
‘ 


Catalog covers 2-, 3-, and 4-way 
valves for pressures to 3000 psi. 
Metal-to-metal seals are spring 
and pressure loaded for positive 
sealing. Sizes %”, %”, %”. Sec- 
tion specifies Spherotor 2-, 3-, and 
4-way valves with rotary actuator. 
100-psi air pressure gives torque 


to index Spherotor at 2000-psi hy- 
draulic pressure through main 
valve. Describes gauge isolator and 
3-way valve for panel, bracket, 
and sub plate mountings. Pressures 
to 5000 psi. Unit prevents gauge 
damage from pressure surges in 
all hydraulic circuits.—Sarasota 
Precision Products, Inc., Sarasota, 
Florida. 
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HOSE ASSEMBLIES 


Used as a quick guide to hose 
assembly numbers. Bulletin IEB-53 
charts end fittings (JIC, SAE, etc) 
for low, medium and high pres- 
sure hose assemblies. Includes Tef- 
lon assemblies. Shows hose types 
used with each type of fitting.— 
Aeroquip Corp., Jackson, Mich. 
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CYLINDER MOUNTING 
ACCESSORIES 

Quick identification of mounting 
accessories for square-type, indus- 
trial hydraulic and pneumatic 


Continued on page 144 
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When You Need 


HIGH PRESSURE 
WITH EXCLUSIVE HIGH CAPACITY, HIGH PURITY 


ROTATING STEM 


5 tan AIR, HELIUM 
NITROGEN 


FOR COMPONENTS TESTING OR PRODUCTION 


Treadie 
Valve 


Low silhovette mounting | a 
2024 T4 aluminum bar stock 

Rust-resistant Cam Valve 

Full flow air passages 

Piped exhaust ports 

Interchangeable parts 

Anodized finish 


Pedal Vaive Hand 
Ball Vaive 


Rotoram Valves are available in 3 and 4-way models for 4%”, %”", 


%” and %” pipe sizes. Special Block “V’’ Packing permits free 
fam movement, insures long valve life. Port entry from either left 
or right side. Ask your AIR-MITE Distributor, or write for complete 
details and illustrated catalog. 


AIR SM INE 





MODEL DPB-CCS Four-stage, 8-cylinder compressor. System includes 
full dehydration and oil removal, filter and complete control panel. 
Backed by Cardair’s 20 years of high pressure gas experience. The only 
ICBM type compressor qualified by 2500 hour life test. 


CARDAIR 
CENTRAL COMPRESSION SYSTEMS 


Guarantee Delivery 


@ up to 12,000 psi continuous 
@ with less than 1 ppm oil content 
@ 150 SCFM @ 128 psig intake @ dewpoint —100°F. 


Developed and qualified ay recent boned) pespeme ~~ 
; ral Compression System in the 
as GSE equipment for Cardair line, the Model DPB- 
ICBM program—now CCS is a semi-portable, skid 
available from stock or ‘mounted. unit, ready to install 
. on location in less than a day. 
programmed production! Only electrical and high and low 
pressure connections are needed. 
In addition to air, helium and nitrogen, it can be easily 
adapted to other gases including hydrocarbons and hy- 
drogen. Pressure a is from 3500 to 12,000 psi hn 
, , a i continuous service and to 15,000 psi intermittently. 
ia as. ones pow ad : ae er oor “ee pete Complete dehydration and oil removal equipment are 
SURGE PROTECTED! servotively roted, it ebsorbs — sana 
saneen shah eae: allties Geniiien For either testing or production, it may also be used as 
a central high pressure source for diverse locations, 
with Cardair supplying the complete system. 
proved outstonding in everything Maintenance is simple and minimal, with nationwide 
LONG LIFE! EASY CLEANING! from machine tools to missiles! Cardair service facilities. Installation is easy—no heavy 
concrete base is required. 


ond alwoys holds its seal. RE 


FLOW—STRAIGHT THROUGH! 
MAINS LEAK TIGHT! Hos been 


Investigate ond see for yourself! 
SIMPLE AND TROUBLE FREE! Write for full details 


*Patent Applied For Write today for illustration sheet and 


technical data—or send us information on 
your particular high pressure supply needs. 


’ CARDAIR 


K E A | . ol be © DUCTS COMP A NY : ‘ DIVISION OF MARMON-HERRINGTON COMPANY, INC. 
Dept. 16, Box 147—Lebanon, Indiana 


Ww . bd summit O's 
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NEW 
LITERATURE 


power cylinders. Covers female rod 
clevis, female rod eye, clevis brac- 
ket, mounting plate and pivot pin 
If cylinder bore and rod thread 
sizes are known, accessories can 
be easily selected. All key dimen- 
sions provided.—Hannifin Co., a 
div. of Parker-Hannifin Corp., Des 
Plaines Ill 


e 425 


PLASTIC PROTECTORS 


Polyethylene caps and _ sleeves 
safeguard threaded shafts, drill 
pipe and other large diameter or 
odd shaped products. Chemical re- 
sistant, will not break. Tempera- 
tures from —94 F to 175 F. De- 


ADJUSTABLE PRESSURE 
SWITCHES 


For fluid lines in industrial and 
airborne systems. To close or open 
an electrical circuit when pres- 
sure, differential pressure, or flow 
becomes too high or too low. When 
used as differential pressure 
switch, actuation is completely in- 


dependent of working pressure. 
Uses magnetic detent, switch 
either completely actuated or com- 
pletely disconnected. Has external 
adjusting screw with direct read- 
ing dial. Pressures to 250 psi. Elec- 
trical mechanism isolated from 
fluid.—Pall Corp., Glen Cove, N. Y. 
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AIR MOTORS, VACUUM 


Featuring rotary design, 
these units give pulseless 
positive air displacement. A 
rotor and sliding vanes are 
only moving parts. Centrif- 
ugal force holds vanes tight- 
ly against housing for effi- 
cient seal. Vanes are self-seat- 
ing, self-adjusting. Automatic 
oiling system has visible oil 
supply with automatic shut- 
off when pump is idle. Shaft 
seal 1S automatic, needs no 
packing or adjustment. Ro- 


PUMPS, COMPRESSORS 


2000 rpm. Operates on 30 to 
100-psi air. Describes com- 
pressors from .6 to 45 cfm, 
30 psig; and vacuum pumps 
from .6 to 50 cfm, 28” Hg. 
42-page catalog gives specs, 
drawings and _ performance 
charts. Included is an appli- 
cation ideas section. Also 
shown are oil-less compres- 
sors and vacuum pumps, and 
accessories. Request on com- 
pany letterhead from Gast 
Manufacturing Corp., 23138 


signed with reinforced ribs. Illus- 


Highway M-139, Benton 
Harbor, Mich. 


tary air motors described are 
from 1/20 to 7 hp. Speeds 
can be varied from 300 to 


trations show design possibilities 
for any shape or size.—Protective 
Closures Co., Inc., Buffalo 
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try it...at 


CATALOG NO. 160 


Hand 
Hydraulic 
Pumps 


7 ways better than other 
thread-sealants you've used 


Fast, easy, neat to apply wrap once around joint, 160 cubic inch reservoir with 8”x 8” base plate and 18” 

tear off, that’s all! m@ Lubricates as it seals... no thread long handle. 

galling, even on stainless steel or plastic m Never hard- Available with optional size pistons %”, 4%”, %”, 1” and 

ens maintains original seal forever... prevents frozen 1%”. 

joints for easy disassembly anytime @& Seals threaded, We specialize in the manufacture of hand pump units 

flared or butted joints m Unaffected by high tempera- which operate in temperatures from —65° F. to +160° F. 

tures, alkalies, acids, chemicals m Handy self-dispenser and with any capacity reservoirs required. Pumps can be 

rolls @ 1 to 2¢ per average joint. furnished on special order with custom seals to handle 
various aircraft types of fuels such as Pydraul, Skydrol, 

Oronite, etc. 

The single pump with %”, %”, 1” or 144” piston is now 

available in stainless steel. 

for additional information write: 


WM. S. PINE, INC. 


hydraulic hand pumps for 1001 uses 
1635 East 22nd St., Los Angeles 11, Cailif. 
‘ircle 117 on Reader Service Card 
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Mail to: FRIESLAND PLASTICS CO., Friesland, Wis. 
for free sample in ye y* yn 1” width 
Name Title 

Company 

Address 

City 
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“ORING 


... after 25,000,000 cycles! 


ALKON series D cylinders have ex- 
clusive nylon* piston bearings to 
prevent scoring, prolong cylinder 
wall and piston rod life. The 
secret is silky smooth nylon mov- 
ing along a chrome-plated steel 
cylinder barrel and stainless steel 
piston rod, both roller burnished 
to a 4 micro-inch finish. Avail- 
able in all mounting styles. 3- 
way flush mountings at no 
extra cost. All cylinders ex- 
ceed toughest J.1.C. standards 
and are ready for immediate 
delivery with or without 
cushions. The Alkon series 
D cylinder costs at least 
25-40% less than any 
other comparable cylin- 
der! Alkon also manufactures 
compatible 4-way valves and pneu- 
matic drill units. 
Write for new free 24 page 
catalog. 
PRODUCTS CORPORATION 


200 CENTRAL AVE. *HAWTHORNE,N. J. 
HAwthorne 7-6633 


NO 
S 





ON 
AUTOMATI 
SIMPLIFIED 


with NOVI's proven air-saver valve 


combining DIRECT AIR, NOVI-MATIC 
4-WAY VALVES and NOVI POPPET VALVES 


—_ 
= ¥ ; 


NOVI VALVES 

® Give positive, instant action 

® Have Teflon slides 

Simpler, foolproof air cir ® Need no lubrication 

cuits with NOVI valves ® Are not affected by vibration 
will cut costs and give @ Require no electricity 

® Give guaranteed longer life 


ORIGINAL EQUIPMENT 
MANUFACTURERS 


better performance 
CONTACT US FOR YOUR LOCAL NOVI-MATIC DEALER 


Novi-Matic Vaive Division 

toh Am Meolel me. Mm. F-feotsllsl- mE Ole Mm, (oh smi ileod a) 
Circle 110 on Reader Service Card 

July, 196! 


Stillman has an enviable reputation for reliability in the 
development and production of O-Ring seals for military 
and industrial applications. The most difficult sealing 
requirements are met with ease because of Stillman’s long 
years as sealing specialists for military projects where pre- 
cision and reliability are prerequisites. Stillman O-Rings 
are produced in a complete range of sizes and compounds 
for both static and dynamic sealing. These O-Rings have 
found complete acceptability for the most critical appli- 
cations. Unusual compounds such as silicone and Viton 
are standard in Stillman O-Rings. Still more exotic com- 
pounds are coming from Stillman laboratories each day, 
to meet the increasingly complex 


a_i 


\ 


demands of present-day technology. 

For further information, write to: 

STILLMAN RUBBER 
COMPANY 


SAL. / CLEVELAND, 0./ENGLEWOOD, N.J 
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for positive flaw 
control... 
POW-R-TROL 


SPEED CONTROL VALVES 


OST 
CRIPTS OF 
NDUSTRY 


News about people, manufacturers 
and sales organizations 





sensitive - accurate 
dependable - economical 


| Modernair promotes 


Baum and Brandenberg 


Karl Brandenberg has been ap- 
pointed chief engineer of Modern- 
air Corp., San Leandro, Calif 
Brandenberg has been a_ pneu- 


New appointments 
at Arrow 


F. A. Emmons has been ap- 
pointed general manager of Fluid 
Power Div. of Arrow Tools, Inc., 
Chicago. Also H. R. Schlagel was 
appointed production manager, 
and J. R. Brown sales manager. 


Company gets new 
chairman, new name 


Machinery & Machine Supplies 


Available with 44” to 1” ports, pres- 
sure ranges up to 5000 psi, with or 
without micrometer adjustment, and 


with male or female dry seal pipe- 
threads. Meet all J.1.C. and AN 


Specifications. 


Write for complete details. 


POKORNY POW-R-TROL propucTs, x 


10643 Memphis Rd. « Cleveland 9, Ohio 


POW-R-TROL 
HYDRAULIC 
CHECKING 


ii 
for Fs 
positive 
motion 
control... 


jer Service Card 


Brandenberg Baum 


| matic engineer in Switzerland. He 


is credited with various patents 
and has written books on pneu- 
matics. 

Walter J. Baum, has been ap- 
pointed assistant sales manager. 
Baum joined Modernair in 1960 
as manager of the Industrial Prod- 
ucts Div. His new assignment will 
include sales, service, and training 
requirements of Modernair’s na- 
tional dealer organization 


| Oilgear appoints new 
| vice president 


Ernst Wied- 
mann, recently 
appointed direc- 
tor of engineering 
by The Oilgear 
Co., Milwaukee, 
has been elevated 
to vice presi- 
dent and director 
of engineering. 
Wiedmann joined 
Oilgear in 1926. His career has 
paralleled the growth of the com- 
pany. In 1932 he became assistant 
chief engineer, and chief engineer 
in 1935. He is on the executive 
committee of the National Confer- 
ence on Industrial Hydraulics and 
serves on the board of the National 
Fluid Power Association. 


Wiedmann 


Co., Inc., N. Y., has been renamed 
Loewy Machinery Supplies Co., 
Inc. At the same time Alfred Loewy 
has been elected Chairman of the 
board of directors and chief execu- 
tive officer. The firm distributes 
and manufactures hydraulic and 
pneumatic components and equip- 
ment. 


Dynex promotes general 
manager 


I. Dudley Orvis 
has been pro- 
moted to vice 
president of Dyn- 
ex, Inc., Pewau- 
kee, Wisc. Orvis 
will continue as 
general manager 
responsible for 

Guts the operation of 

Dynex. He has 

been with the company since 1956, 

and served as manager of manufac- 

turing engineering, administrative 

assistant to the president, and gen- 
eral manager. 


Gast opens new 
pneumatics laboratory 


Gast Mfg. Co., Benton Harbor, 
Mich., has opened new lab facili- 
ties for research and development, 
testing, and trouble-shooting. The 
lab contains a compressed air sys- 
tem with .25% accuracy. Pres- 
sures range to 100 psig, at 1000 
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cfm. Included are automatic re- 
cording instruments for tempera- 
ture, pressure, vacuum, flow 


torque, horsepower, and speed. The 
products handled in the lab are 


rotary air motors, air compressors, 
and vacuum pumps 


Schrader names assistant 
industrial sales manager 


Lawrence R 
Doty has been 
promoted to as- 
sistant industrial 


sales manager for 
A. Schrader’s Son, 


Div. of Scovill 
Mfg. Co., Inc., 


Brooklyn. For the 


Doty past two years, 

Doty has been in- 

dustrial sales promotion manager 
for Schrader, and before that, 


office in Kansas City. The branch 
offers complete inventory and serv- 
ice on Sturgis’ principal lines. Stur- 
gis covers Kansas and western Mis- 
souri for Hansen Mfg. Co., Racine 
Hydraulics & Machinery, Inc., 
Mechanical Air Controls, Inc., and 
Hydro-Line Mfg. Co 

Ralph B. Latham is territorial 
sales representative. He has been 
with the company four years 
William Glendening is sales cor- 
respondent and order department 
manage 


Davey Compressor appoints 
sales manager 


Davey Com- 
pressor Co., Kent, 
Ohio, has ap- 
pointed James A. 
Greene as region- 
al sales manager. 
Greene has been 
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Fall / / (yer Ring SPRING 


Ser te) a) 


The Fall “CJ"* Wiper- 
Scraper Ring is Spring- 
Loaded causing Squeeze- 
Grip Action on the O.D. 
of the piston rod during 
entire cycle. This pat- 


ented feature maintains SQUEEZE 


4 7 GRIP 
a uniform, continuous Vail’ 


pressure on the wiping 
edge of the ring at all 
times, stopping any buildup of foreign 
matter between the ring and the rod. 


It automatically takes up wear, main- 
taining NEW RING PERFORMANCE. 
Available in diam- 
eters '/2" through 13" 
for any commercial 
use. AN and MS num- 
bers in use by the 2. ¥ 


southeastern field engineer. Before 
joining the company, he held posts 
in the New York branch of Electri- 
glas Corp., General Steel Products, 
and Otarion, Inc 


with Davey for 
14 years. His jobs 
Greene have been test 
engineer, service 


$-5049. (*Closed Joint) 
engineer, and field service repre- 
sentative. In his new post, he will 


direct sales and service in Ohio and ACE PRODUCTS co. 


Pittsburgh on industrial compress- 1820 N. 12th St. Toledo 1, Ohio 
ors of 2 to 150 hp. Est. 1935 


Military and Aviation 
industry since 1944. 
Manufactured in accordance with MIL- 


Sturgis opens branch office 


Sturgis Equipment Co., St 
Louis, recently opened a_ branch 











Continued on next page 


NEW... 


Better Pumps 


ECONOMICALLY PRICED 
Cartridge Valving e Simplified Servicing! 


New improved hand operated single acting pumps of 
near-aircraft quality for applications requiring long, 
trouble-free, economical service life! Cartridge valving. 
Conveniently located release valve. 1000, 2500, or 5000 
psi operation. 1000 and 2500 psi available with built in 
adjustable relief valve. .9, .4 and .17 cu. in. per stroke. 
Supplied without or with standard reservoir (60 cu. in.) 
which may be pressurized to 80 psi. Handle reversible 
for vertical or horizontal 
operation of either model. 
Cartridge valves are easily 
serviced by removing "O" 
ring sealed plugs. SHEF- 
FER precision quality thru- 








Helicoid Gages give 
Sustained Accuracy, 
even onthe 
toughest 

jobs 





% Exclusive Helicoid 
movement has no 
gears, no teeth. Shock- 
proof construction 
protects accuracy 
through millions of cycles. 
% Bourdon tubes available in 
four materials—bronze, steel, 
stainless steel, and K Monel— 
won’t stretch, crack, or leak. out 
% Six cases, including new solid-front safety case, ‘ re” 
meet every mounting requirement. tty ; 
% External pointer adjustment can’t be jarred ee =a 
out of position. List Price | 
* A complete selection of gages and accessories for 
hydraulic, chemical, and other service. Write Now 
For New 


Write for Catalog G-52. Bulletin No. 761 


HELICOID GAGES “°° 


Helicoid Gage Division 
American Chain & Cable Company, Inc. 
929-H Connecticut Avenue ¢ Bridgeport 2, Conn. poral 
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CINCINNATI 15, OHIO 


8227 . 
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The right gauge for 
your specific needs 


A complete line of gauges in stock 
available for early delivery. Gauges 
from 10-inches water pressure to 
30,000 P.S.1. to meet your specifica- 
tions on any equipment. 


@ Combination 
@ Diaphragm 

@ Compound @ Hydraulic 

@ Altitude @ Special Purpose 

@ Dial Thermometer 
(Vapor Tension or Bi-Metal) 

Let Marshalltown answer your gauge 
problems . . . write for information 
and prices. 
MARSHALLTOWN MANUFACTURING, Inc. 


A Subsidiary of The Electric Autollte Company 
MARSHALLTOWN, IOWA 


@ Pressure 
@ Vacuum 


POST 
SCRIPTS OF 
INDUSTRY 


Parker-Hannifin adds three 
sales engineers 


Fred D. Zikas has been added 
to the Detroit sales office of Park- 
er-Hannifin Corp., Cleveland. 
Dennis Sullivan will go to Parker- 
Hannifin’s Chicago office. John W. 
Chamberlain, joining the Cleve- 
land office, has been assigned to 
work in Toledo. The three men 
will handle industrial pneumatic 
and hydraulic products including 
power cylinders and air control 
valves, air system lubricators, fil- 
ters and regulators, tube and hose 
fittings and accumulators. 


New distributors 


Cummins Diesel of Northern 
Ohio Inc., Cleveland, will distrib- 
ute industrial hose and reusable 
fittings made by Parker Fittings 
& Hose Div., Cleveland. Lloyd 
Sharp will head this hose program 


for Cummins. W. E. Anderson will 


lend technical help. 


TEC Engineering Corp., Logans- 
port, Indiana, has been appointed 
factory representative in Indiana 
for S-P Mfg. Corp., Cleveland. 
They will handle standard and 
heavy duty air and hydraulic cyl- 
inders, rotating cylinders, valves 
and accessories; and air-oil boosters, 
TEC also has offices in Ft. Wayne, 
Indianapolis and Muncie. 


Clippard Instrument Laboratory, 
Inc., Cincinnati, has appointed two 
new companies, Airdraulics, Inc., 
Chattanooga, and Air-Oil Products, 
Inc., Cleveland, as stocking distrib- 
utors for Clippard miniature pneu- 
matic products. 


Zurn Industries, Inc., Erie, Pa. 
has appointed Hako-Hearn Engi- 
neers as sales engineers for its 
Fluid Control Div. Hako-Hearn 
Engineers will call on pipeline 
strainer and accumulator users in 
Oklahoma and northwestern Texas. 


Timer Service Co., Boston, will 
distribute air regulators, filters, 
and lubricators for Hannifin Co., 
a div. of Parker Hannifin Corp., 


Des Plaines, Il. vvv 





OUTSTANDING SUCCESS wWITH THE 


PRE-SPIROFLEX setion or 
HIGH PRESSURE HOSE MANUFACTURE 


e EXTREMELY HIGH PRESSURES ARE OBTAINED 
ALONG WITH SUPER-FLEXIBILITY. 


e THE INDIVIDUALLY CONTROLLED HIGH TENSILE 
WIRES REMAIN INERT AFTER WRAPPING. 


e “STAY-PUT" COVERS ALLOW EASY 
ASSEMBLY OF FITTINGS. 


e LONGER HOSE LIFE DUE TO LESS 
COVER FRICTION. 


COVER CUT BACK TO SHOW 
PRECISE WRAP. 





WORLD PATENTS 
PENDING 


BRIT. PROV. PAT. NOS. 
6944/60. 6945/60. 
FOR ALL INFORMATION WRITE: 

“MACHINERY DIVISION.” 


B&F CARTER & CO. LTD. totton 9 "trevano 


ELECTRIC CABLE, FLEXIBLE TUBE & PIPE, BRAIDING AND WIRE ROPE MACHINERY OF EVERY DESCRIPTION. 


REPRESENTATION IN THE U.S.A. 


PRECI-MATIC CORP., 60 E. 42ND. ST.. NEW YORK 17, WN. Y. GRAMS: “BRAIDERS BOLTON” 
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MARKET PLACE rccsivist trivente corvice ana re. | QUOTA ia 


pair organization with good con- | SPECIALIZED 
tacts, San Francisco Bay Area, 
————— a ee interested in securing distributor- HYDRAULIC 


ace, address your letter to Hy- ship of quality hydraulic and allied 
cronlice & preumatics, 212, Hures Reed, lines. Replies will be held confi- Dateien 
dential. Reply Box No. 72 es Hy- 
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SALES ENGINEER 
SOUTHERN CALIFORNIA FLORIDA OPPORTUNITY 
An established company in the 


An outstanding sales position is compressed air and associated field 
open for a Mechanical Engineer -serving Florida—wishes to sell 
with a proven successful sales its retail, wholesale, and service 
background in the application of business for health reasons. 
industrial hydraulic and pneumatic An excellent opportunity for a man 
components. Now in our 20th year with compressed air experience 
as the West's largest independent wishing to establish his own busi- 
distributor, we represent leading ness. Write Box 7161, HYDRAULICS OIL FILLER & HYDRAULIC 
manufacturers of fluid power com- & PNEUMATICS. AIR FILTER CAP CIRCUIT—AIR 
ponents. In six years we have ASSEMBLIES BLEEDER VALVE 
grown from 45 to 140 employees. pA wae nee For hydraulic fluid Eliminates air from 
Our complete engineering and man- WESTERN SALES MANAGER and oil reservoirs lines and equip- 
ufacturing facilities provide full Established manufacturer of quali- . Vented breather ment where the air 
support in experienced overall sys- ty hydraulic cylinders and valves cap, twist lock on accumulates at the 
tems capabilities. Substantial sal- seeks Western Sales Manager. Will close neck flange, highest point. Es- 
ary and commission. Excellent liv i L. A es Mt , om ; flui eT ee sowege e ee 
A ¢ ive in L. A. area. Must know fluid steel. 30-mesh, when starting a 
Profit Sharing Plan and Insurance power products and western spe- brass wire filter, system. Compact, 
benefits. Financial assistance if re- cialty item distributors. Direct and 3” deep, 1"¥,"dia has only two parts. 
mag agehen a — cern _ supe rvisory sales experience re- Write for Full Details and Catalogs 

r ct confidence to Tom S. quired. 33-48. M.E. or Bus. Adm. A Full Line Manufacturing Specialist in 
Cozzens, District Manager. degree. Salary plus incentive Tube, Hose & Pipe Fittings 

bonus. Replies held confidential. | THE LENZ company 
THE RUCKER COMPANY aie tg — of oe gr _ 3307 Klepinger Road « Dayton 1 « Ohio 
cation and persona yackgrounda. Phone: 277-9364 
6170 Telegraph Road Write Box 7361, HyprauLics & For Nearest Distributor See Thomas Register A-Z Sect. 

Los Angeles 22, California PNEUMATICS. See Fluid Power Directory For Complete Catalogs 


\ 











PUBLICATIONS NEW! Pneu-trol ° 
HOw Ae ty yy . «-. Nov., 1960 QUICK EXHAUST VALVE 


on e selecting & coupling Sectional Jrawings of various 
" Fast air dumping AT THE CYLIN- 
WHAT YOU CAN GET IN ROTARY ACTUATORS .. . Aug., 1960 DER permits use of smaller valves 
6c showin | ting sp fic ns, and c er 
vy ee ashen and piping . . . INCREASES 
Operating Pressur 
PLASTIC LINES—CAN THEY MEET YOUR FLUID POWER NEEDS? ae a = lel PS! 
Apr., 1960 WUT =o 5 
jown the characteristics of various types f 
jos and Jont's"’ for su essf apr 5 


For 2s" and 
Fig. 1 
TO CYLIND 
oe MACHINE CONTROLS FOR AUTOMATIC ASSEM- , = 
A May, 1960 
2 pages showing in detail how electrical and pneumatic < 
ponents are ingeniously ymbined to speed p an asser 





WHAT TO LOOK FOR IN AIR VALVES . . . Apr., 1959 
6 pages describing and basic designs of direc 
na pressure. and flow pow ahem 

HOW FIRE-RESISTANT FLUIDS ARE USED TODAY: and PACK- GAHAN FIG. 2 AIR 

ING MATERIAL FOR F/R FLUIDS Nov., 1959 ~ EXHAUSTING 
page repo Jescribing applications and characteristics of | CYLINDER FROM 
R fluids. Includes chart of packing materials for F/R fluids Sy CYLINDER 

TEMPERATURE CONTROL IN HYDRAULIC SYSTEMS 


6-page report on system design, f packings. Come ent 
affecting temperature cont When control valve is opened air 
EL pressure seals exhaust port and 
—— charted For b> al ay —— a diaphragm is deflected permitting 
enoids, and pressure switches air to pass thru the cylinder port 
(Fig. 1). When inlet pressure is 
A COURSE IN HYDRAULIC VALVES—Part | relieved (by actuating valve in 
Directional Control Valves, WHAT 3-POSITION AIR VALVES control circuit) the buildup of 
CAN DO Feb., 196! cylinder return pressure closes 
f : ‘ YPICAL APPLICATIONS of 
Ba haracteristics of spool, packed plunger, rotary, poppet inlet port (Fig. 2) snapping the Quick Exhaust Valves in Sin- 
om pA pe pre = a we usses Center porting diaphragm off the exhaust port gle and Double Acting Cylin- 
pos valves. 12 pages allowing instantaneous evacua- ders. Because exhaust air is 
Send all orders with exact amount in coin, currency, or check to: tion of exhaust air. Write for dumped at cylinder, smaller 
complete details, specifications diameter piping and smalier 


HYDRAULICS & PNEUMATICS and prices. selector valves can be used 


812 Huron Road 
| - PONENTS INC. 
Cleveland 15, Ohio t 2919 mae my Bellwood, Illinois 
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tor DEPENDABLE 
HYDRAULIC PRESSURE CONTROL 


ULFLO + 


BY-PASS RELIEF 


® VALVES 


MONEY-SAVING CHOICE for 
0. E. M. use, replacement, too! 


Low price and high quality make FULFLO piston-type 
hydraulic valves a natural O.E.M. choice. The service 
they deliver . . . quiet, dependable and trouble-free 

_makes them ideal from the equipment users’ 


viewpoint. 
@ Screw or flange models... to 500 Ibs.... for pipe 
sizes to 3” 


@ Steel, cast iron or brass bodies . . . brass, steel or 


stainless trim 


@ Fast shipment of standards . . . specials to your 


requirements 


NEED A ‘‘Special’’? 


FULFLO can engineer a special valve to your most 
exacting requirements Examples of ‘‘specials 
are shown in Data Book. 


FOR EXTRA CONTROL CONVENIENCE 


Request new, illustrated catalog of FULFLO Hand Wheel 
Valves ... used where frequent pressure setting is needed. 


Request complete catalog from: 


The FULFLO SPECIALTIES CO., Inc. 
415 Fancy Ave., Blanchester, Ohio 


rcle $80 on Reader Service Card 





ADVERTISERS’ INDEX 
July, 1961 





Ace Products Co. 
Adel Products Div., 
General Metals Corp. 
PD TIO scsnininiieniteilignienctnaiions 
Air-Mite Devices, Inc. 
Alemite Div., 
Stewart-Warner Corp. 
Alkon Products Corp, 2.0... 
Almo Manifold & Tool Co. 
Anchor Coupling Co., Inc... 
George Angus & Co. Ltd. 
AquaMatic, Inc. 
Autoclave Engineers, Inc. 
Automatic Switch Co. 00. 
Auto-Ponents, Inc. 
Barksdale Valves 
Bell & Gossett Co. 
Bellows-Valvair, Div. BEC = 
Bendix-Westinghouse Automotive Air 
Brake Co. si 
Benton Harbor Engrg. Works, ‘Inc. _. 49 
Berry Hydraulics, 
Div. Oliver Tyrone woe 
Bruning Co. 
Capital Eng. & ‘Mfg. Co. . se 
Cardair, Div. Marmon- Herrington 
Co., ee niin 
Cardwell Machine Co. 
B & F Carter & Co. Lid. 
Albion Works . Shiadelpiasidniseill 
Celanese Chemical Co. sunbeam 
Century Hydraulics 
Chamberlain Industries Ltd. 
Char-Lynn Co 
Chemiquip Co. _. nbtiiiilibiimandlie 
Circle Seal Products ey 121 
Clemco Aero Products, Inc. 106 
Clover Industries, Inc. 
Commercial a & Stamping 


Co. ‘tanta 
Control Switch Div., “Controls Co. ‘of 

America ....... . cligsiea ..141 
Crane Packing oe ..... sient = 
Crawford Fitting Co. 0. 
Cross Mfg. Co. .... ieltlininrions 
Darling Valve & Mfg. Co. . 

Denison Engineering Div. 

American Brake Shoe Co. 125 
Detroit Coil Co. . atetlinenie 
Dyna-Quip, Div. Stile-Craft 

Manufacturers, Inc. 0. 80 
Eastern Industries, Inc. 00. 93 
Flodar Corp. See es OR, 
Fluid Controls, Inc. 0. 38 
Fluid Dynamics, Inc. 02 
Formrite Tube Co. 0 
Friesland Plastics Co. 144 
Fulflo Specialties Co., ... 150 
Futurecraft Distribution Corp. , 121 
Garlock, Inc. peeleandiliniigamece. Uae 
Gast Mfg. Corp. ...........................138 
Gearmatic Co. Ltd. 

Glassco Instrument Co. 

Goshen Rubber Co.., 

Greenlee Tool Co. 

Greer Hydraulics, Inc. 0. 
Gresen Mfg. Co. 

Hall & Hall Lid. ~ 
Halogen Insulator & Seal Corp. ideal 137 
Hanna Engineering Works 

Hannifin Co., a div. of Parker- 

Hannifin Corp. . eS 95 
Hansen Mfg. Co. . Cover 2 
Haskel Engineering & Supply Co. _..104 
Haskel Seals Div., 

Haske! Engineering & sinatac Co. 114 
Haydon Switch, Inc. —....... _19 
Heise Bourdon Tube Co. ....... ...142 
Helicoid Gage Div., 

American Chain & ‘Cable Co., Inc. ..147 
ee 
E. F. Houghton & Co. . 42 


HYDRAULICS & PNEUMATICS 





Hunt Valve Co., Div. IBEC 
Hydraulic Accessories Co. . ae 
Hydraulic Research & Mfg. Co. . tH 
Hydreco Div., New York Air Brake . 
Co. seoihian 
Imperial-Eastman Corp. ; 0} wel | | te 
International Packings Corp. TUBE COMPANY 
James Pond & Clark, Inc. 


design and 
ee ee d, fabrication pas 


Kearfott Div., General Precision, 

Inc. 
Kebby Co. - 
Keelavite Hydraulics Ltd. : , 


specialists in 


Kepner Products Co. . 
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Ba sag» 


PRECISION FORMED METAL TUBES 


Formrite specializes in the 
design and fabrication of pre- 
cision formed metal tubes for 
fluid transfer lines. In addi- 
Martin-Decker Corp. 139 tion, the firm has extensive 
Marvel Engineering Co. ...........6, 7 | =6lines of tube fittings in a wide 
Midwestern Instruments _.. ..120 - 
Miller Fluid Power Div., variety of shapes and a large 
veenete take So. range of sizes. Forgings, cast- 
Mobil Oil Co. ings and flange mounted 
Modernair Corp. fittings are also available 
and can be machined to 
exacting requirements. 


Formrite Diesel Injection 
Line Installation 


Samuel Moore & Co., Synflex 
Products Div. 

C. A. Norgren Co. 

Novi Tool & Machine Co. 

Numatics, Inc. ... , 

Ohio Seamless Tube Div., '» Copperweld 
Steel Co. 1 

Oil-Dyne Inc. 

Oilgear Co. 

Ortman-Miller Machine Co. 

Owatonna Tool Co. 

Parker-Hannifin Corp., 
Hannifin Co. Div. 

Perfecting Service Co. 

William S. Pine, Inc. .... 

Porkorny Pow-R-Trol Products, Inc. 

Protective Closures Co., Inc. 

Purolator Products, Inc. 

Quincy Compressor Co. 


Whatever your fluid trans- 
fer line requirements, they 
can be fulfilled by Formrite 
—a leader in engineered 
fluid transfer applications. 





TFORMRITE TUBE COMPANY 
! TWO RIVERS, WISCONSIN 


Formrite Valve Bank , 
Please send me the following 


Installation 


Ramsey Corp. 
Republic Steel Corp. 
Reuland Electric Co. 
Roper Hydraulics, Inc. 
Ross Operating Valve Co. 
Thomas Savery Pumps Ltd. 
A. Schrader's Son, Div. Scovill Mfg. 
Co. 

Sheffer Corp. 
Snap-Tite, Inc. 
Southwest Products Co. 
Stillman Rubber Co. 
Sun Oil Co. 
Symetrics, Inc. 
Thomson Industries, Inc. 
Tomkins-Johnson Co. 
Towler Brothers (Patents) Ltd. 
Tru-Flate, Inc. 
United Aircraft Products, Inc. 
Universal Hydraulics Div. 
Versa Products Co., Inc. 
Waterman Hydraulics Corp. 
Watts Regulator Co. 
a ee Electric Co., Oil Hydraulics 

iv. - .. 63 
Westinghouse Air Brake Co. 62 
Weston Hydraulics Ltd. —s 
E. B. Wiggins Oil Tool Co., Inc. 119 
Wilkerson Corp. .. 98 
Wooster Div., Borg- Warner Corp. 128 





Formrite Aircraft 
Installation 


oy wiibwaks 


catalog sections: 

[] Tubing & Fitting Section 
[_] Hose Section 

[] J.C. Fitting Section 


Nome 





Address 





Company 


TUBE COMPANY 


TWO RIVERS, WISCONSIN 
MEDINA, OHIO 


Circle ice C 
July, 1961 48 on Reader Service Card 





ervice Index Circle numbers on these post cards for more information > 


Reader 


Alphabetical index of advertisers is on pages 150-151. 


Page No. Circle Page No. Circle 
HYDRAULIC CHECKING UNIT QUICK CONNECT COUPLINGS 
> 16 Bruning Co 
Cover 2—Hansen Mfg. Co. 
ACTUATORS, ROTARY HYDRAULIC FLUIDS 117 Perfecting Service Co. 
I khe« Precision Produc ‘ 93 58, 59 Celanese Corp. of America 44 Snap-Tite, Inc . oe 
8 39 Mobil Oil Co 80 Stile-Craft Manufacturers, Inc. 
. . - c ‘ “ 132 Symetries, Inc. 
AIR COMPRESSORS 17 Sun Oil Co = 135 Tru-Flate, Inc. 
Be & G ett ( 17 . : - 
Gast M r } HYDRAULIC WINCHES RETAINING RINGS 
Le R ) > Gearmatic Co. Ltd — 104 Ramsey Corp. 


Page No. Circle No. 
ACCUMULATORS 


H ra s Is q 1 I orny Pow-R-Trol Products, Inc 


AIR FILTERS, REGULATORS, 
LUBRICATORS & ACCESSORIES 


Fluid Dynamics, In« 
‘ \ N rgren is 
Watts Regulator ‘ 
Wilkerson ¢ ! 


BEARINGS 


BOOSTERS 
Mille I id P Di 


BRAIDING MACHINERY 
B& F Carter & ( Ltd 


CLOSURES, PROTECTING 


a" ' 
I { e Co Ime 


COUPLINGS, CRYOGENK 


I t D ' tion ¢ 


CYLINDERS 
! Products Cort 
Westinghouse Automotive 


gineering 


Hanna Engineering Works 
Hannifin ¢{ 

Logansport Machine Co., Ine 
Ortman-Miller Machine °o 
Owatonna Tox ‘ 

Tomkir Johnson Co 
Westinghouse Air Brake Co 


ELECTRIC MOTORS 


I aT Electric Co 


FILLER-BREATHER 


La 


FILTERS, HYDRAULIC 
Capital Engineering & Mfg. Cor 
Hilliard Cor 
Engine 
| ator 
FLEXIBLE TUBE & PIPE 
MACHINERY 
B & F Carter & Co. Ltd 


FLUID MOTORS 
Industries 


FLUID PIPING ASSEMBLIES 


Formrite Tube ( 


GAGE PROTECTORS 
rele Seal Product 


GAS COMPRESSORS 
Card 
Haske Engineering & Supp 


ly Co 


HOSE, FITTINGS & ASSEMBLIES 
Aeroquip Corp 
Alemite Div 


Anchor Coupling Co Ine 
89 Imperial-Eastman Corp 


JOINTS, ROTARY, SWIVEL 
Universal Hydraulics 


MAGNETIC PLUGS, SEPARATORS 
& STRAINERS 
Kebby Co 


Lisle Cory 


MANIFOLDS 
Almo Manifold & Tool Co 


PACKINGS & SEALS 
George Angus & Co. 
Crane Packing Co. 


Darling Valve & Mig. CO. ccccccccccccccsceee 


Garlock, Ine 

Goshen Rubber Co., Inc. 
Hall & Hall Ltd. , 
Halogen Insulator & Se 
Haskel Seals Div. 

E. F. Houghton & Co. cppnates 
International Packings Corp. 
Johns-Manville .. peqenene 
Koppers Co., Ine. . 

Cc. W. Marsh Co. 

Minnesota Rubber Co. 
Stillman Rubber Co. — 
United Aircraft Products, 


E. B. Wiggins Oi] Tool Co., Ine. .... 


PIPE & TUBE BENDERS 


Chamberlain Industries Ltd 


PISTON RINGS 
Koppers Ine 


POWER UNITS 
Cardwell Machine Co 
Oilgear Co. 


PRESSURE GAGES 
Glassco Instrument Co 
Heise Bourdon Tube Co., 
Helicoid Gage Division 
Marsh Instrument Co. 
Marshalltown Mfg., Inc 
Martin-Decker Corp. 


PRESSURE SNUBBERS 
Chemiquip Co 


PRESSURE SWITCHES 
Glasseco Instrument Co 
Haydon Switch, Ine 
Oil-Dyne, Ine 


PUMPS 

Adel Products Div 

Berry Hydraulics 

Eastern Industries, Inc 
Greenlee Tool Co 

Hydreco Div 

Keelavite Hydraulics Ltd 
Lucas-Rotax Ltd 

Roper Hydraulics, Inc 
Thomas Savery Pumps Ltd 
Towler Bros. (Patents) Ltd. 
Webster Electric Co 
Wooster Div. 


PUMPS, AIR 
Gast Mfg. Corp. 
PUMPS, HAND 


William 8S. Pine, Ine. 
Sheffer Corp. . 


PUMPS, VACUUM 
Bell & Gossett Co. . 
Gast Mfg. Corp 


ROD WIPERS, SCRAPERS 
& ASSEMBLIES 


Ace Products Co 

Hydraulic Accessories Co. 
SEALING COMPOUND 

Hanna Engineering Works 
SEALING TAPE 

Friesland Plastics Co. 

SERVO COMPONENTS 
Hydraulic Research & Mfg. Co 
Weston Hydraulics Ltd. 
SERVOVALVES 

Kearfott Div. 

Weston Hydraulics Ltd. 
SHAFTS & GUIDE RODS 
Thomson Industries, Inc. ...... 
SIGHT GAGES, LIQUID LEVEL 
Century Hydraulics 
SOLENOIDS 


Detroit Coil Co. 
Midwestern Instruments 


SWITCHES 
Controls Co. of America .... 
Haydon Switch, Inc. 


TAB DAMPERS 
Clemeo Aero Products, Inc. 


THERMOMETERS 
Marshalltown Mfg. Co. 


TUBE FITTINGS 

Crawford Fittings Co. 
Flodar Corp : . 
L & L Manufacturing Co. 


TUBING, METAL 
Ohio Seamless Tube Co. 
Republic Steel Corp. 


TUBING, HOSE, PLASTIC 
89 Imperial-Eastman Corp. 
Synflex Products Div. 


VALVES, AEROSPACE 
Futurecraft Distribution Corp 
M. C. Mfg. Co. 

Weston Hydraulics Ltd. . 


VALVES, INDUSTRIAL 
Air-Mite Devices, Inc. 
AquaMatic, Inc. .............. 
Autoclave Engineers, Inc. 


Cover 3 Automatic Switch Co. 


Auto-Ponents, Inc. 
Barksdale Valves 
Bellows-Valvair , 
Circle Seal Products Co. 
Denison Engineering Div. 
Fluid Controls, Inc. 

Fulflo Specialties Co., Inc. 
Greenlee Tool Co. 

Gresen Mfg. Co. 

Hunt Valve Company 
Hydreco Div 

Jamesbury Corp. ‘ 
Kepner Products Co. 

> eR ee 91 
Marshalsea Bros. Ltd. 
Modernair Corp. , 
Novi Tool & Machine Co. 
Numaties, Inc. a 
Pokorny Pow-R-Trol Products, Inc. . 
Ross Operating Valve Co. 
A. Schrader’s Son .... 
Versa Products Co., Inc. 
Waterman Hydraulics Corp 
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CITY ZONE STATE 








ADVERTISERS NEW PRODUCTS NEW LITERATURE AEROSPACE DATA 
91 106 136 151 1 1 300 315 330 400 415 430 500 515 530 
301 316 331 401 416 431 501 516 531 
302 317 332 402 417 432 502 517 532 
303 318 333 403 418 433 503 518 533 
304 319 334 404 419 434 504 519 534 
111 126 141 156 17 201 216 305 320 335 405 420 435 505 520 535 
112 127 142 157 172 187 202 217 306 321 336 406 421 436 506 521 536 
» 168 17 . 307 322 337 407 422 437 507 522 537 
aoe 308 323 338 408 423 438 508 523 538 
309 324 339 409 424 439 509 524 539 
310 325 340 410 440 525 540 
311 326 34) $11 44l 526 541 
312 327 342 412 442 527 542 

313 328 343 413 443 528 
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JULY, 1961 — Do not use after Oct. 15, 1961 
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COMPANY 
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ZONE STATE 








ADVERTISERS NEW PRODUCTS NEW LITERATURE AEROSPACE DAT 

91 106 121 136 151 166 181 196 21 300 315 330 400 415 430 500 515 530 

92107 (12 37-152 167 182 y 21 301 316 331 401 416 431 $01 516 531 

93 | 23 138 68 183 198 213 317 332 402 417 432 502 517 532 

94 109 124 139 154 169 184 199 21 318 333 403 418 433 503 518 533 

‘ 5§ 5 20 319 334 404 419 434 504 519 534 
320 335 405 420 435 505 520 535 
321 336 406 421 436 506 521 536 
322 337 407 422 437 507 522 537 
323 338 408 423 438 508 523 538 
324 339 409 424 439 509 524 539 
525 340 410 425 440 510 525 540 
326 341 $11 426 441 511 526 541 
327 342 442 $12 527 542 
328 343 443 513 528 543 

514 529 
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H&P 1S NOW ADDRESSED | IT SHOULD BE CHANGED TO THIS 








MAJOR PRODUCTS MANUFACTURED OR TYPE OF BUSINESS AT THIS ADDRESS 
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Was this copy of HypRAULICS & PNEUMATICS correctly addressed? If not, use this card to 


give us your complete mailing address plus the old (incorrect) one. 
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HYDRAULICS & PNEUMATICS 
812 Huron Road 
Cleveland 15, Ohio 
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Cleveland 15, Ohio 
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HYDRAULICS & PNEUMATICS 
812 Huron Road 
Cleveland 15, Ohio 


Savanoud Foe CTYVO AQAYAS WAC VAY 


FOR YOUR CONVENIENCE... 


to receive further information about products described 
in this issue, circle the indicated number on the card. 





3TIMES 
FASTER 
" — CYLINDER 
(— PISTON 


RETURN 
THAN WITH COMPARABLE SOLENOID VALVES 


>< ASCO MIDGET 3-WAY—ACTUAL SIZE 






OVERSIZE EXHAUST 
The ASCO Bulletin 8317 Solenoid Valve provides the fastest cyl- 
NORMALLY OPEN inder or diaphragm return of any valve its size. For example, at 100 
91 


psi a 12” return stroke in a 3” cylinder takes 22 seconds with the 


NORMALLY CLOSED, OR 8317 ... 7 seconds with a comparable valve. This remarkable 3-way 
UNIVERSAL OPERA TION solenoid valve can be substituted for larger, more expensive units 


normally required to obtain fast return. 


MOUNTS IN ANY POSITION In other 3-way valves, the fast rate of flow under pressure usually 


provides quick operation of the cylinder or diaphragm, but the 
ONLY y, MOVING PARTS dissipation of pressure on exhaust results in a slower return stroke. 
The large exhaust orifice on the Bulletin 8317 (over 7 times greater 
than the inlet area) quickly vents the pressure, permitting the 
piston or diaphragm to return rapidly. 
The ASCO Bulletin 8317 has only 2 moving parts...mounts in any 
position . is available in normally open, normally closed and 
universal construction . . . with general-purpose, explosion-proof 
or watertight solenoid enclosures in 4” pipe size . . . for pressures 
up to 160 psi .. . for water up to 100° F. or air, gases and light 
hydraulic oil up to 180° F. It is immediately available from stock, 


= as are other ASCO solenoid valves. 


WRITE FOR BULLETIN 8317, providing complete descriptive information on this new, “midget,” quick-exhaust 3-way. 


ASCO Valves 


DEPENDABLE ConTROL BY Aulomatic Swilch CO. 50-8 HANOVER RD., FLORHAM PARK, N. J. « FRONTIER 7-4600 - AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
14 





Franchise 
Circulation 
gets magazines 
to the men 
who buy 


Distilled 
Whiting gets 


<< 
5 magazines 


read 


You should 
be growing 

right out 
of your job 


Your specialized business magazine is the vitamin 
supplement it takes to keep your career growth 
moving right along. Vitamins alone won't carry 
you very far: they simply help you use basic 


} é career-building nutrients—hard work is a popular 


one—more effectively. But the man who works 
smarter and harder than the next fellow has a 


pretty good combination going for himself. 


You will find in each issue of Hyorautics 

& Pneumatics a balanced combination 

of the information supplements your progress 
needs: it is written by specialists to help you solve 
your problems in fluid power design. 


This hard-working editorial package will give you 
ideas you can put to work on your job. They 
will help you become more valuable to your 

company and to yourself. Check the contents page 
now for ideas you can use. And for more facts 
on any item described or advertised in this 
issue, use the handy Reader Service Cards. 


Hydraulics e Pneumatics 


AN INDUSTRIAL PUBLISHING CORPORATION MAGAZINE 


812 HURON ROAD + CLEVELAND 15, OHIO + SUperior 1-9620 + OFFICES: NEW YORK « CHICAGO + LOS ANGELES + LONDON 








